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(54) REMEDIES OR PREVENTIVES FOR AIDS 



(57) The present invention is to provide the com- 
bined use of one kind or two or more kinds of a qui- 
nolone carboxylic acid having anti-HIV activity and one 
kind or two or more kinds of a reverse transcriptase 
inhibitor or HIV protease inhibitor, and an AIDS thera- 
peutic agent or preventive agent containing as its active 
ingredients one kind or two or more kinds of a quinolone 
carboxylic acid having anti-HIV activity and one kind or 
two or more kinds of a reverse transcriptase inhibitor or 
HIV protease inhibitor. 
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Description 

Technical Field 

5 The present invention relates to the combined use of one kind or two or more kinds of a quinolonecarboxylic acid 
having anti-HIV activity and one kind or two or more kinds of a reverse transcriptase inhibitor; the combined use of one 
kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity and one kind or two or more kinds of 
an HIV protease inhibitor; and the combined use of one kind or two or more kinds of a quinolone carboxylic acid having 
anti-HIV activity, one kind or two or more kinds of a reverse transcriptase inhibitor and one kind or two or more kinds of 

to an HIV protease inhibitor for the treatment and prevention of AIDS; and relates to agents for the treatment and preven- 
tion of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone carboxylic acid having anti- 
HIV activity and one kind or two or more kinds of a reverse transcriptase inhibitor; agents for the treatment and preven- 
tion of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone carboxylic acid having anti- 
HIV activity and one kind or two or more kinds of an H IV protease inhibitor; and agents for the treatment and prevention 

15 of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone carboxylic acid having anti-HIV 
activity, one kind or two or more kinds of a reverse transcriptase inhibitor and one kind or two or more kinds of an HIV 
protease inhibitor. 

Background Art 

20 

Several drugs have been marketed and numerous compounds are being developed or researched for the purpose 
of treatment or prevention of occurrence of AIDS. For example, compounds that inhibit reverse transcriptase or HIV pro- 
tease have been known to be effective in the treatment of AIDS and the prevention of its occurrence. 

However, since there are limitations on the treatment and prevention with a single drug, using a plurality of agents 
25 for the treatment or prevention of AIDS is being attempted. 

Meanwhile, the inventors of the present invention have already found that quinolone carboxylic acids have anti-HIV 
activity and are effective in the treatment of AIDS or in the prevention of its occurrence (EP-A-572.259 and WO 
96/02512). 

The present inventors made various researches in consideration of the importance of the treatment or prevention 

30 of occurrence of AIDS, and consequently it was found that AIDS could be treated or prevented more effectively by using 
in combination one kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity and one kind or two 
or more kinds of a reverse transcriptase inhibitor; by using in combination one kind or two or more kinds of a quinolone 
carboxylic acid having anti-HIV activity and one kind or two or more kinds of an HIV protease inhibitor; and by using in 
combination one kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity, one kind or two or 

35 more kinds of a reverse transcriptase inhibitor and one kind or two or more kinds of an HIV protease inhibitor. 

The present invention provides the combined use of one kind or two or more kinds of a quinolone carboxylic acid 
having anti-HIV activity and one kind or two or more kinds of a reverse transcriptase inhibitor; the combined use of one 
kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity and one kind or two or more kinds of 
an HIV protease inhibitor; and the combined use of one kind or two or more kinds of a quinolone carboxylic acid having 

40 anti-HIV activity, one kind or two or more kinds of a reverse transcriptase inhibitor and one kind or two or more kinds of 
an HIV protease inhbitor for the treatment or prevention of AIDS; and the present invention provides agents for the 
treatment and prevention of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone car- 
boxylic acid having anti-HIV activity and one kind or two or more kinds of a reverse transcriptase inhibitor; agents for 
the treatment and prevention of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone 

45 carboxylic acid having anti-HIV activity and one kind or two or more kinds of an HIV protease inhibitor; and agents for 
the treatment and prevention of AIDS containing as its active ingredients one kind or two or more kinds of a quinolone 
carboxylic acid having anti-HIV activity, one kind or two or more kinds of a reverse transcriptase inhibitor and one kind 
or two or more kinds of an HIV protease inhibitor. 

so Disclosure of the Invention 

The active ingredients of the combined use for the treatment and prevention of AIDS as well as the active ingredi- 
ents of the agent for the treatment and prevention of AIDS contain: 

55 1 ) One kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity and one kind or two or more 
kinds of a reverse transcriptase inhibitor; 

2) One kind or two or more kinds of a quinolonecarboxylic acid having anti-HIV activity and one kind or two or more 
kinds of an HIV protease inhibitor; and 
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3) One kind or two or more kinds of a quinolone-carboxylic acid having anti-HIV activity, one kind or two or more 
kinds of a reverse transcriptase inhibitor and one kind or two or more kinds of an HIV protease inhibitor. 

Typical examples of the quinolone carboxylic acid having anti-HIV activity that is an active ingredient of the present 
invention include the quinolone carboxylic acid and its pharmacologically acceptable salts of a formula (la), (lb) or (Ic) 
shown below. 
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35 In the above formula (la), (lb) or (Ic). 

X represents a hydrogen atom or a halogen atom, 



40 



45 



Y represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4caiton atoms, an amino group, 
a mono- or dialkyl-amino group which is substituted with one or two alkyl groups having from 1 to 4 carbon atoms, 
or a mono- or diaralkyl-amino group which is substituted with one or two aralkyl groups having from 7 to 1 4 carbon 
atoms, 

Z represents an optionally protected carboxyl group or a 5-tetrazolyl group. 
Q represents a nitrogen atom or a group of formula (d): 



50 



IC — R 2 



(d) 



55 



[wherein R 2 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms which 
may be substituted with halogen, or an alkoxy group having from 1 to 4 caibon atoms which may be substituted with 
halogen], 



W represents an omen atom or a sulfur atom, 
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T represents an alkyiene group having from 1 to 4 carbon atoms which may be substituted with alkyl having from 
1 to 4 carbon atoms or an alkenylene group having from 2 to 4 carbon atoms which may be substituted with alkyl 
having from 1 to 4 carbon atoms, 

R 1 represents a hydrogen atom; an optionally substituted alkyl group having from 1 to 4 carbon atoms [the substit- 
uents are hydroxy!, carboxyl, halogen, alkoxy having from 1 to 4 carbon atoms, cycloalkyl having from 3 to 6 carbon 
atoms, alkanoyloxy having from 2 to 5 carbon atoms, a group of formula (e): 



/R 9 

-< (e) 



(wherein R 9 and R 10 each represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms, or R 9 
and R 10 may together form a 3- to 7-membered saturated heteromonocyclic group with a nitrogen atom to which 
they bond, optionally containing a hetero atom selected from N, O and S), an aryl group having from 6 to 10 carbon 
atoms which may be substituted with R° as defined later, a 5- or 6-membered aromatic heteromonocyclic group 
containing one or two hetero atoms selected from N, O and S which may be substituted with R° as defined later, or 
an aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocyclic 
group which may be substituted with R° as defined later], an alkenyl group having from 2 to 5 carbon atoms which 
may be substituted with halogen; an alkynyl group having from 2 to 4 carbon atoms; an amino group; a mono- or 
dialkyl-amino group substituted with one or two alkyl groups having from 1 to 4 carbon atoms; a cycloalkyl group 
having from 3 to 6 carbon atoms which may be substituted with halogen; an alkoxy group having from 1 to 4 carbon 
atoms; or an aryl group having from 6 to 10 carbon atoms which may be substituted with R° as defined later, a 5- 
or 6-membered aromatic heteromonocyclic group containing one or two hetero atoms selected from N, O and S 
which may be substituted with R° as defined later, or an aromatic heterocyclic fused-ring group in which a benzene 
ring is fused with the aromatic heteromonocyclic group which may be substituted with R° as defined later, or 

R 1 and R 2 in the formula (d) of Q together form a group of formula <f): 



(CH2)p A 



[wherein A represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms which may be substi- 
tuted with halogen, hydroxy! or alkoxy having from 1 to 4 carbon atoms, <3 represents a nitrogen atom or a group 
of formula (g): 



— CH 



G 1 represents a methylene group, a carbonyl group, an oxygen atom, a sulfur atom or a group of formula -N(R 11 )- 
(wherein R 11 represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms) and p represents 0 
or1], 



R represents a group of formula (h) or (i): 
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R v — \ 

R 3 -N. N— (h) 



R 5^ (CH2 ) n 



R 6 (CH^. 

;N-(CH2)fir< (0 
R 7X R a A (CH2)^ 



[wherein ft 3 and R 6 each represents an aryl group having from 6 to 10 carbon atoms which may be substituted with 
R° (R° represents a group selected from halogen, nitro. hydroxyl, alkyl having from 1 to 4 carbon atoms, alky! hav- 
ing from 1 to 4 carbon atoms substituted with fluorine, alkoxy having from 1 to 4 carbon atoms, alkylthio having from 
1 to 4 carbon atoms, amino and mono- or dialkyl-amino substituted with one or two alkyl groups having from 1 to 4 
carbon atoms), a 5- or6-membered aromatic heteromonocyclic group containing one or two hetero atoms selected 
from N, O and S which may be substituted with R° as defined above, or an aromatic heterocyclic fused-ring group 
in which a benzene ring is fused with the aromatic heteromonocyclic group which may be substituted with R as 
defined above; R 4 , R 5 and R 7 each represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms; 
R 8 represents a hydrogen atom, a hydroxyl group, an alkyl group having from 1 to 4 carbon atoms or an alkoxy 
group having from 1 to 4 carbon atoms; n represents 1 or 2; m represents 0 or 1 ; n' represents 1 or 2; and n" rep- 
resents 1,2, 3 or 4]. 

Namely, the compounds of the formulae (la), (lb) and (Ic) include the following compounds of formulae <la-1), (Ib- 
i. (lc-1). (la-2). (lb-2) and(lc-2): 




50 



55 
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Y O 




0*2) 



10 



15 



(wherein, X, Y, Z, W, Q, T, R 1 , R 3 to R 8 and m, n, n* and n" have the same meanings as defined above). 

Further, of the compounds represented by the formulae (la), (lb) and (Ic), preferable compounds include those of 
formulae (la-3), (lb-3). (lc-3). (la-4), (lb-4), (lc-4). (la-5). (lb-5), (lc-5), (la-6) and (la-7): 



20 



25 



30 



35 
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(wherein A, X, Y, Z, W, R, T and R 1 have the same meanings as defined above, -OR 12 represents an alkoxy group hav- 
ing from 1 to 4 carbon atoms which may be substituted with halogen (particularly fluorine), particularly a difluorometh- 
oxy group, R 13 represents a hydrogen atom, a halogen atom or an alkyl group having from 1 to 4 carbon atoms which 
may be substituted with halogen (particularly fluorine), particularly a trrfluoromethyl group, further, and A' represents a 
hydrogen atom or an alkyl group having from 1 to 4 carbon atoms which may be substituted with halogen (particularly 
fluorine)). 

In the present invention, the compounds of the formulae (la-3). (lb-3), (lc-3). <ia-4) and (la-6) are preferable, and 
the compounds of the formulae (la-3), (la-4) and (la-6) in which A' is an alkyl group having from 1 to 4 carbon atoms 
substituted with fluorine are more preferable. 

Examples of the halogen atom of X in the formulae (la), (lb) arch(lc), include fluorine, chlorine, bromine and iodine 
atoms, preferably fluorine and chlorine atoms, more preferably a fluorine atom. 
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X in the formulae (la), (lb) and (Ic) preferably includes hydrogen, fluorine and chlorine atoms, more preferably flu- 
orine and chlorine atoms, most preferably a fluorine atom. 

Y in the formulae (la), (lb) and (Ic) includes hydrogen atoms; halogen atoms such as fluorine, chlorine, bromine and 
iodine; alkyl groups having from 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl and isobutyl; amino 

5 groups; monoalkyl-amino groups substituted with alkyl having from 1 to 4 carbon atoms such as methylamino, ethyl- 
amino, propylamino, isopropylamino and butylamino; dialkyi-amino groups substituted with alkyl having from 1 to 4 car- 
bon atoms such as dimethylamino, diethylamino, dipropylamino, diisopropylamino and dibutylamino; monoaraikyl- 
amino groups substituted with aralkyl having from 7 to 14 carbon atoms such as benzylamino and phenylethylamino; 
and diaralkyl-amino groups substituted with aralkyl having from 7 to 14 carbon atoms such as dibenzylamino and 

10 di(phenyiethyl)amino, preferably hydrogen and fluorine atoms, and amino, methyl and ethyl groups, more preferably 
hydrogen atoms. 

The protecting group of the carboxyl group of "the carboxyl group which may be protected " of 2 in the formulae {la) 
and (Ic) includes a group which is easily removed in vivo to be converted to a carboxyl group such as an alkyl group 
having from 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl and isobutyl; an aralkyl group having from 

15 7 to 14 carbon atoms such as benzyl, 1-phenylethyl and 1-naphthylmethyl; an alkanoyloxyalkyl group having from 1 to 
4 carbon atoms such as acetoxymethyl and pivaloyloxymethyl; an alkoxycarbonyloxyalkyl group having from 1 to 4 car- 
bon atoms such as 1-(ethoxycarbonyloxy)ethyl and 1 -(isopropoxycarbonyloxy)ethyl; an N.N-dialkyl-aminocarbonylalkyl 
group such as N,N-dimethylaminocarbonylmethyl; an N,N-dialkyl-aminoalkyl group such as 2-(N,N-dimethyl- 
amino)ethyl group; an alkyl group substituted with a 5- or6-membered saturated heteromonocyclic group containing 

20 one or two hetero atoms selected from N, O and S such as 2-morpholinoethyl, 2-piperidinoethyl and 2-(4-methylpipe- 
ricfino)ethyl; and (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl and^5-phenyl^2-oxo-1,3-dioxolen-4-yl)methyl. 

Z in the formulae (la) and (Ic) may include preferably an optionally protected carboxyl group, more preferably a car- 
boxyl group. 

In the case where Q in the formulae (la), (lb) and (Ic) is a group of formula (d), the halogen atom includes fluorine, 

25 chlorine, bromine and iodine atoms, preferably fluorine and chlorine atoms. 

In the case where Q in the formulae (la), (lb) and (Ic) is a group of formula (d), the alkyl group having from 1 to 4 
carbon atoms which may be substituted with halogen of R 2 includes alkyl groups such as methyl, ethyl, propyl, isopropyl 
and butyl; fluoroalkyl groups such as fluoromethyl, difluoromethyl, trifluoromethyl. 2-fiuoroethyl, 3-fluoropropyl and 4- 
fluorobutyl; and chloroalkyl groups such as chloromethyl, dichloromethyl, trichloromethyl, 2-chloroethyl, 3-chloropropyl 

30 and 4-chlorobutyl, preferably alkyl and fluoroalkyl groups, more preferably methyl, fluoromethyl, difluoromethyl and trif- 
luoromethyl groups, most preferably a trifluoromethyl group. 

In the case where Q in the formulae (la), (lb) and (Ic) is a group of the fbrmula<d), the alkoxy group having from 1 
to 4 carbon atoms which may be substituted with halogen includes alkoxy groups such as methoxy, ethoxy, propoxy, iso- 
propoxy and butoxy; fluoroalkoxy groups such as fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 2- 

35 f luoropropoxy, 3-f luoropropoxy and 4-f luorobutoxy; and chloroalkoxy groips such as 2-chloroethoxy, 2-chloropropoxy, 
3-chloropropoxy and 4-chlorobutoxy, preferably alkoxy and fluoroalkoxy groups, (paticularly methoxy, ethoxy, fluor- 
omethoxy, difluoromethoxy, trifluoromethoxy and 2-fluoroethoxy groups), more preferably methoxy, fluoromethoxy, dif- 
luoromethoxy and trifluoromethoxy groups, still more preferably methoxy and difluoromethoxy groups, most preferably 
a difluoromethoxy group. 

40 in the case where Q in the formulae (la), (lb) and (Ic) is a group of the formula (d), R 2 preferably includes hydrogen 
atoms; halogen atoms; alkyl groups having from 1 to 4 carbon atoms which may be substituted with a fluorine atom; 
and alkoxy groups having from 1 to 4 carbon atoms which may be substituted with fluorine, more preferably fluorome- 
thyl, difluoromethyl, trifluoromethyl, methoxy, fluoromethoxy, difluoromethoxy and trifluoromethoxy groups, still more 
preferably methoxy, difluoromethoxy and trifluoromethyl groups, most preferably difluoromethoxy and trifluoromethyl 

45 groups. 

Q in the formulae (la), (lb) and (Ic) preferably includes the formula (d) in which R 2 is a methoxy, difluoromethoxy or 
trifluoromethyl group. 

W in the formula (lb) preferably includes a sulfur atom. 

T in the formula (Ic) includes an alkylene group having from 1 to 4 -carbon atoms which may be substituted with an 
so alkyl group having from 1 to 4 carbon atoms such as methylene, ethylidene{-CH(CH 3 )-], ethylene, trimethylene, propyl- 
ene and tetramethylene; and an alkenylene group from having 2 to 4 carbon atoms which may be substituted with an 
alkyl group having from 1 to 4 carbon atoms such as -CH=CH- and -C(CH3)=CH-, preferably an ethylidene. -CH=CH- 
and -C(CH 3 )=CH- groups, more preferably an ethylidene group. 

"The alkyl group having from 1 to 4 carbon atoms " of R 1 in the formulae (la) and (lb), in which the alkyl group may 
55 be substituted, includes alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl and t-butyl, prefer- 
ably methyl, ethyl, propyl and isopropyl groups, mora preferably methyl and ethyl groups. 

The halogen atom, which is a substituent of the alkyl group having from 1 to 4 carbon atoms of R 1 in the formulae 
(la) and -(lb), includes fluorine, chlorine, bromine and iodine atoms, preferably fluorine and chlorine atoms, more prefer- 
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ably a fluorine atom. 

The alkoxy group having from 1 to 4 carbon atoms, which is a substituent of the alkyl group having from 1 to 4-car- 
bon atoms of R 1 in the formulae (la) and (lb), includes methoxy, ethoxy, propoxy. isopropoxy and butoxy groups, prefer- 
ably methoxy and ethoxy groups, more preferably a methoxy group. 

The cycloalkyl group having from 3 to 6 carbon atoms, which is a substituent of the alkyl group having from 1 to 4 
carbon atoms of R 1 in the formulae (la) and (lb), includes cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl groups, 
preferably a cyclopropyl group. 

The alkanoyloxy group having from 2 to 5 carbon atoms, which is a substituent of the alkyl group having from 1 to 
4 carbon atoms of R 1 in the formulae <la) and <lb), includes acetoxy, propionyloxy and butyryloxy groups, preferably an 
acetoxy group. 

The alkyl group having from 1 to 4 carbon atoms of A 9 and R 10 in the formula (e), which is a substituent of the alkyl 
group having 1 to 4 carbon atoms of R 1 in the formulae <la) and (lb), includes the same groups as mentioned above for 
the alkyl group having from 1 to 4 carbon atoms of the R 1 , preferably methyl and ethyl groups. 

The 3- to 7-membered saturated heteromonocyclic group formed of R 9 and R 10 together with a nitrogen atom to 
which they bond, optionally further containing a hetero atom selected from N, O and S, in the definition of formula (e), 
which is a substituent of the alkyl group having from 1 to 4 carbon atoms of R 1 in the formulae (la) and (lb), includes 
aziridino, azetidino, pyrrolidino, piperidino, morpholino, thiomorpholino and piperazino. preferably piperidino and mor- 

pholino groups. ■ 1 

The group of formula (e), which is a substituent of the alkyl group having from 1 to 4 carbon atoms of R in the for- 
mulae (la) and (lb), preferably includes amino, methylamino, dimethylamino, piperidino and morpholino groups, more 
preferably a dimethylamino group. 

The "aryl group having from 6 to 10 carbon atoms" of the aryl group having from 6 to 10 carbon atoms which may 
be substituted with R° as defined later, which is a substituent of the alkyl group having from 1 to 4 carbon atoms of R 
in the formulae (la) and <lb), includes phenyl, 1-naphthyl and 2-naphthyl groups, preferably a phenyl group. 

The "5- or 6-membered aromatic heteromonocyclic group containing one or two hetero atoms selected from N, O 
and S or an aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocyclic 
group" which may be substituted with R° as defined later (hereinafter the aromatic heteromonocyclic group and the aro- 
matic heterocyclic fused-ring group are also referred to as an aromatic heterocyclic group), which is a substituent of the 
alkyl group having from 1 to 4 carbon atoms of R 1 in the formulae (la) and (lb), includes 2-thienyl, 2-furyl, 2-oxazdyl,2- 
thiazolyl, 2-imidazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazi- 
nyl. 2-benzoxazolyl, 2-benzothiazolyl, 2-benzimidazolyt, 3-benzisoxazolyl and 3-benzisothiazolyl groups, preferably 2- 
thienyl, 2-furyl, 2-pyridyl and 2-pyrimidinyl groups, more preferably a 2-pyridyl group. 

The substituent R° in the definition of the aryl group having from 6 to 10 carbon atoms and the aromatic heterocy- 
clic group which may be substituted with R° as defined later, in which the aryl and the heterocyclic group is a substituent 
of the alkyl group having from 1 to 4 carbon atoms of R 1 in the formulae (la) and (lb), includes a halogen atom such as 
fluorine, chlorine, bromine and iodine atoms; a nitro group; a hydroxyl group; alkyl groups having from 1 to 4 carbon 
atoms such as methyl, ethyl, propyl, isopropyl, butyl, s-butyl, isobutyl and t-butyl groups; alkyl groups having from 1 to 
4 carbon atoms which are substituted with a fluorine atom such as f luoromethyl, dif luoromethyl, trif luoromethyl, 2-f luor- 
oethyl, 2-f luoropropyl, 3-f luoropropyl, 2-f luorobutyl, 3-f luorobutyl and 4-f luorobutyl groups; alkoxy groups having from 1 
to 4 carbon atoms such as methoxy, ethoxy, propoxy, isopropoxy and butoxy groups; alkylthio groups having from 1 to 
4 carbon atoms such as methylthio, ethylthio, propylthio, isopropylthio and butylthio groups; an amino group; monoalkyl- 
amino groups which are substituted with an alkyl group having from 1 to 4 carbon atoms such as methylamino, ethyl- 
amino, propylamino. isopropylamino, butylamino, isobutylamino, s-butylamino and t-butylamino groups; and dialkyl- 
amino groups which are substituted with an alkyl group having from 1 to 4 carbon atoms such as dimethylamino, diethyl- 
amino, dipropylamino, diisopropylamino. dibutylamino, diisobutylamino and ethyl(methyl)amino; preferably fluorine and 
chlorine atoms; and methyl and methoxy groups. 

Examples of the whole alkyl group, having 1 to 4 carbon atoms which may be substituted, of R in the formulae (\a) 
and (lb) include methyl, ethyl, propyl, isopropyl, butyl, s-butyl. t-butyt; 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl; 
^arboxymethyl. 1-carboxy methyl. 2-carboxy methyl; f luoromethyl, chloromethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoe- 
thyl, 2-iodoethyl, 3-fluoropropyl. 3-chloropropyl, 3-bromopropyl, 4-fluorobutyl, difluoromethyl, trifluoromethyl, 2,2,2-trif- 
luoroethyl; cyclopropylmethyl; 2-acetoxy methyl, 2-acetoxypropyl, 3-acetoxypropyl; 2-arrrinoethyl, 2-methylaminoethyl, 
2-dimethylaminoethyl, 2-morpholinoethyl, 2-piperidinoethyl; 2-methoxy methyl; phenylmethyl, 1-phenylethyl, 2-phenyle- 
thyl, naphthylmethyl,2-fluorophenylmethyl, 3-fluorophenylmethyl, 4-fluorophenylmethyl, 2,4-difluorophenylmethyl, 3.4- 
difluorophenylmethyl, 2,6-difluorophenylmethyl. 2-methylphenylmethyl, 3-methylphenylmethyl. 4-methylphenylmethyl. 
2-chlorophenylmethyl. 3-chlorophenylmethyl. 4-chlorophenylmethyl, 2-methoxyphenylmethyl, 3-methoxyphenylmethyl. 
4-methoxyphenylmethyl, 2-thienylmethyl , 2-furylmethyl, 2-pyridylmethyl and 2-pyrimidinylmethyl groups, 

preferably methyl, ethyl, propyl, isopropyl, 2-hydroxyethyl, carboxymethyl, 2-fluoroethyl, -2-chloroethyl, 2,2,2-trif- 
luoroethyl,-2-acetoxyethyl, phenylmethyl, 2-phenylethyl, 2-pyridylmethyl, 2-dimethylaminoethyl and 2-morpholinoethyl 
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groups, 

more preferably methyl, ethyl, 2-hydroxy ethyl and 2-fluoroethyl groups, 
most preferably methyl, ethyl and 2-hydroxyethyl groups. 
Examples of the alkenyl group having from 2 to 5 carbon atoms which may be substituted with halogen of R 1 in the 
formulae (la) and (lb) include vinyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3,3-dimethyl-2-propenyl, 2-fluorovinyl, 
2-(2-fluoro)propenyl, 3,3-difluoro^2-propenyl, 3,3<lichloro-2-propenyl groups, preferably vinyl, 2-propenyl, 3,3-dimethyl- 
2-propenyl and 3,3-dichloro-2-propenyl groups, more preferably vinyl and 2-propenyl groups. 

Examples of the alkynyl group having from 2 to 4 carbon atoms of R 1 in the formulae (la) and (lb) include ethynyl, 

1- propynyl, 2-propynyl and 2-butynyl groups, preferably ethynyl and 2-propynyl groups, more preferably a 2-propynyl 
group. 

The mono- or dialkylamino group which is substituted with one or two alkyl groups having from 1 to 4 carbon atoms, 
in the definition of R 1 in the formulae (la) and (lb), include mono alkyl-amino groups such as methylamino, ethylamino, 
propylamino, isopropylamino and butylamino groups; and dialkyl-amino groups such as dimethylamino, diethylamino, 
dipropylamino, di isopropylamino and dibutylamino groups, preferably methylamino, ethylamino and dimethylamino 
groups, more preferably a methylamino group. 

Examples of the cycloalkyl group having from 3 to 6 carbon atoms which may be substituted with halogen in the 
definition of R 1 in the formulae (la) and (lb), include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 2-fluorocyclopropyl, 

2- chlorocyclopropyl, 2-bromocyclopropyl, 2,2-difluorocyclopropyl, 2-chloro-2-fluorocyclopropyl, 2-fluorocyclobutyl, 2- 
fluorocyclopentyl and 2-fluorocyclohexyl groups, preferably cyclopropyl, cyclobutyl, cyclopentyl and 2-f luorocyctopropyl 
groups, more preferably a cyclopropyl group. 

The alkoxy group having 1 to 4 carbon atoms in the definition of R 1 in the formulae (la) and (lb) includes methoxy, 
ethoxy, propoxy, isopropoxy and butoxy groups, preferably methoxy, ethoxy and propoxy groups, more preferably meth- 
oxy and ethoxy groups. 

The "ary! group having from 6 to 10 carbon atoms" which may be substituted with R° as defined later and the "5- 
or 6-membered aromatic heteromonocyclic group containing one or two hetero atoms selected from N, O and S or the 
aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocyclic group" 
which may be substituted with R° as defined later, in the definition of R 1 in the formulae (la) and (lb), include the same 
groups as the above-mentioned substituent of the alkyl group having from 1 to 4 carbon atoms of R 1 , preferably phenyl, 
naphthyl, 2-thiazolyl, 2-oxazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-benzoxazolyI 
and 2-benzothiazolyl groups, more preferably phenyl and 2-pyridyl groups. 

The substituent R° of the aryl group having from 6 to 10 carbon atoms which may be substituted with R°, the 5- or 
6-membered aromatic heteromonocyclic group containing one or two hetero atoms selected from N, O and S which 
may be substituted with R° or the aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aro- 
matic heteromonocyclic group which may be substituted with R°, in the definition of R 1 in the formulae (la) and (lb), 
include the same groups as the above-mentioned substituent R° of the aromatic heterocyclic group which may be sub- 
stituted with R° as defined later, in which the aromatic heterocyclic group is a substituent of the alkyl group having from 
1 to 4 carbon atoms of R 1 in the formulae (la) and (lb), preferably fluorine and chlorine atoms; and a methyl group. 

R 1 in the formulae (la) and (lb) includes preferably a hydrogen atom; methyl, ethyl, propyl, isopropyl, butyl, s-butyl, 
t-butyl; 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl; carboxymethyl, 1-carboxyethyl, 2-carboxyethyl; fluoromethyl, 
2-fluoroethyl, 2-chloroethyl, 3-fluoropropyl, 3-chloropropyl, difluoromethyi, trifluoromethyl, 2,2,2-trifluoroethyl; cyclopro- 
pylmethyl; 2-acetoxyethyl, 2-acetoxypropyl, 3-acetoxypropyl; 2-aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 

2- morpholinoethyl, 2-piperidinoethyl; 2-methoxyethyl; phenylmethyl, 1-phenylethyl, 2-phenylethyl t naphthylmethyl, 2- 
fluorophenylmethyl, 3-fluorophenylmethyl, 4-fluorophenylmethyl, 2,4-difluorophenylmethyl, 3,4-drfluorophenylmethyl, 
2,6-drfluorophenylmethyl, 2-methylphenylmethyl, 3-methylphenylmethyl, 4-methylphenylmethyl, 2-chlorophenylmethyl, 

3- chlorophenylmethyl, 4-chlorophenylmethyl, 2-methoxyphenylmethyl, 3-methoxyphenylmethyl, 4-methoxyphenylme- 
thyl; 2-thienylmethyl, 2-furylmethyl, 2-pyridylmethyl, 2-pyrimidinylmethyl; amino; methylamino, ethylamino, dimethyl- 
amino; methoxy, ethoxy, propoxy; cyclopropyl, cyclobutyl, cyclopentyl, 2-fluorocyclopropyl; phenyl, naphthyl, 2- 
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-difluorophenyl, 3,4- 
difluorphenyl, 2,6-difluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl; 2-thiazolyl, 2-oxazolyl, 2-pyridyl, 3- 
pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-benzoxazolyl, 2-benzothiazolyl; vinyl, 2-propenyl, 3,3- 
dimethyl-2-propenyl, 3.3-dichloro-2-propenyl; ethynyl and2-propynyl groups, 

more preferably a hydrogen atom; methyl, ethyl, propyl, isopropyl; 2-hydroxyethyl; carboxymethyl; 2-fluoroethyl, 
2-chloroethyl, 2,2,2-trifluoroethyl; 2-acetoxyethyl; phenylmethyl, 2-phenylethyl; 2-pyridylmethyl; 2-dimethylaminoethyl, 
2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl, cyclobutyl, cyclopentyl, 2-fluorocyclopropyl; phenyl, 2- 
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl; vinyl, 2-propenyl; and 2-propynyl groups, 

still more preferably methyl, ethyl, 2-hydroxyethyl, 2-f luoroethyl, cyclopropyl and methylamino groups, 

most preferably methyl, ethyl, 2-hydroxyethyl and methylamino groups. 
The "alkyl group having from 1 to 4 carbon atoms which may^e substituted with a halogen atom, a hydroxyl group 
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or an alkoxy group having from 1 to 4 carbon atoms" in the definition of A in the formula {f), in the case where R 1 and 
R 2 together form a group of the formula (f) in the formulae (la) and (lb), includes alkyl groups such as methyl, ethyl, pro- 
pyl, isopropyl and butyl; halogenoalkyl groups such as fluoromethyl, chloromethyl, d'rfluoromethyl, trifluoromethyl, 2- 
fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-fluoropropyl, 3-fluoropropyl, 2-fluorobutyl, 3-fluorobutyl and 4-fluorobutyl; 

5 hydroxyalkyl groups such as hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl and 4-hydroxybutyl; and alkoxyalkyl 
groups such as methoxymethyl, ethoxymethyl, propoxymethyl, butoxymethyl, methoxyethyl, methoxypropyl and meth- 
oxybutyl, preferably methyl, fluoromethyl and hydroxymethyl groups. 

The W A" in the formula (f), in the case where R 1 and R 2 together form a group of the formula (f) in the formulae (la) 
and (lb), includes preferably hydrogen atoms, and methyl, fluoromethyl and hydroxymethyl groups. 

70 The "G " in the formula (f), in the case where R 1 and R 2 together form a group of the formula <f) in the formulae (la) 
and (lb), includes preferably the group of the formula ig). Further, the alkyl group having from 1 to 4 carbon atoms of 
R 1 1 in the formula -N (R 1 1 )- of G 1 of the formula (f) includes methyl, ethyl, propyl, isopropyl and butyl, preferably methyl 
and ethyl groups. G 1 of the formula (f) includes preferably oxygen and sulfur atoms, more preferably an omen atom. 
The V in the formula (f), in the case where R 1 and R 2 together form a group in the formula (f), in the formulae (la) 

rs and (lb) is preferably 1 . 

The substituent R° of the aryl group and the aromatic heterocyclic group of R 3 and R 6 in the formulae (h) and <i) of 
R in the formulae (la), (lb) and (Ic) includes the same groups as the substituent R° of the aromatic heterocyclic group 
which may be substituted with R°, in which the aromatic heterocyclic group is a substituent of the alkyl group having 
from 1 to 4 carbon atoms of R 1 in the above-mentioned general formulae (la) and (lb), preferably fluorine and chlorine 
20 atoms; methyl, ethyl, trifluoromethyl, methoxy, ethoxy, methylthio and ethylthio groups, more preferably fluorine and 
chlorine atoms; and methyl, trifluoromethyl, methoxy, and methylthio groups. 

The aryl group having from 6 to 10 carbon atoms of R 3 and R 6 in the formulae (h) and (I) of R in the formulae (la), 
(lb) and (Ic) includes phenyl, 1-naphthyl and 2-naphthyl, preferably a phenyl group. 

Examples of the aromatic heterocyclic group of R 3 and R 6 in the formulae (h) and (i) of R in the formulae (la), (lb) 
25 and (Ic) include 2-thienyl, 2-furyl, 2-oxazolyl, 2-thiazolyl, 2-imidazolyl. 2-pyridyl, 3-pyridyl, 4-pyridyl. 2-pyrimidinyl, 4-pyri- 
midinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl, 2-benzoxazolyl, 2-benzothiazolyl. 2-benzimidazolyl. 3-benzisoxazolyl 
and 3-benzisothiazolyl. preferably 2-thiazolyl. 4-pyrimidinyl, 2-pyrazinyl, 3-benzisothiazolyl. 2-pyridyl, 2-pyrimidinyl. 2- 
benzothiazolyl and 2-benzoxazolyl groups, more preferably 2-pyrimidinyl, 2-pyridyl. 2-benzothiazolyl and 2-benzoxa- 
zolyl groups. 

30 R 3 and R 6 in the formulae (h) and (i) of R in the formulae (la), (lb) and (Ic) include preferably phenyl groups which 
may be substituted with R° and aromatic heterocyclic groups which may be substituted with R°, more preferably the 
group in which R is the group of the formula (h) and R 3 in the formula (h) is an aromatic heterocyclic group which may 
be substituted with R°, particularly preferably the group in which R is the group of the formula (h) and R 3 in the formula 
(h) is a 5- or6-membered aromatic heterocyclic group containing one or two nitrogen atoms which may be substituted 
35 with R°, most preferably the group in which R is the group of the formula (h) and R 3 in the formula (h) is a pyridyl, pyrazi- 
nyl, pyrimidinyl, thiazolyl, benzothiazolyl, benzisothiazolyl or benzoxazolyl group which may be substituted with R°. 

Further, more specifically. R 3 and R 6 in the formulae (h) and (i) of R in the formulae (la), (lb) and tic) include pref- 
erably phenyl, 4-fluorophenyi; 2-pyridyl; 2-pyrazinyl; 2-pyrimidinyl, 4-pyrimidinyl; dimethoxy-2-pyrimidinyl; 2-thiazolyl; 2- 
benzoxazolyl; 2-benzothiazolyl; 3-benzisothiazolyl; phenyl which is substituted with fluorine, chlorine, methoxy, nitro. tri- 
40 fluoromethyl, amino or dimethylamino at the 2-, 3- or 4-position; 2^yridyl which is substituted with methoxy, amino or 
nitro; 2-pyrimidinyl which is substituted with chlorine, methyl or ethyl; 4-pyrimidinyl which is substituted with chlorine, 
methyl or ethyl; 2-benzothiazolyl which is substituted with chlorine, methyl or methoxy; and2-benzoxazolyl which is sub- 
stituted with chlorine, methyl or methoxy groups. 

more preferably phenyl, 4-fluorophenyl; 2-pyridyl; 2-pyrazinyl; 2-pyrimidinyl, 4-pyrimidinyl; 2-thiazolyl; 2-benzox- 
45 azolyl; 2-benzothiazolyl; phenyl which is substituted with fluorine, chlorine, methoxy, nitro, trifluoromethyl, amino or 
dimethylamino at the 2-, 3- or 4-position; 2-pyridyl which is substituted with methoxy or nitro; 2-pyrimidinyl which is sub- 
stituted with chlorine, methyl or ethyl; 4-pyrimidinyl which is substituted with chlorine, methyl or ethyl; 2-benzothiazolyl 
which is substituted with methoxy; and 2-benzoxazolyl which is substituted with a methoxy group; 

still more preferably phenyl; 2-pyridyl; 2-pyrimidinyl; 2-thiazolyl; 2-benzothiazolyl; 2-benzoxazolyl; 6-methoxy- 
50 benzothiazolyl; and 6-methoxybenzoxazolyl groups, 

most preferably 2-pyrimidinyl; 2-benzothiazolyl; 2-benzoxazolyl; and 6-methoxybenzothiazolyl groups. 
Examples of the alkyl group having from 1 to 4 carbon atoms of R 4 , R 5 and R 7 in the formulae <h) and (i) of ft in the 
(la), (lb) and (Ic) include alkyl groups having from 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl, s-butyl and t-butyl. preferably methyl, ethyl, propyl and isopropyl groups, more preferably methyl and ethyl 
55 groups. 

R 4 , R 5 and R 7 in the formulae (h) and <i) of R in the formulae (la), (lb) and (Ic) include preferably hydrogen atoms, 
and methyl, ethyl, propyl and isopropyl groups, more preferably hydrogen atoms, and methyl and ethyl groups. 

The alkyl group having from 1 to 4 -carbon atoms of R 8 in the formula^) of A in the formulae<la), <lb) arrive) 
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includes alkyl groups such as methyl, ethyl, propyl, Isopropyl, butyl, isobutyl and t-butyl, preferably methyl, ethyl, propyl 
and isopropyl groups, more preferably methyl and ethyl groups. 

The alkoxy group having from 1 to 4 carbon atoms of R 8 in the formula (i) of R in the formulae <la), <lb) and (\c) 
includes alkoxy groups such as methoxy, ethoxy, propaxy, isopropoxy and butoxy, preferably methoxy, ethoxy and pro- 
poxy groups. 

R 8 in the formula (i) of R in the formulae (la), (lb) and (Ic) preferably includes hydrogen atoms, and hydroxyl, methyl, 
ethyl, propyl, isopropyl, methoxy, ethoxy and propoxy groups, more preferably hydrogen atoms, and hydroxyl, methyl, 
ethyl, methoxy and ethoxy groups. 

In W R" in the formulae (la), (lb) and (Ic), and in the formula (h), n is preferably 1, and in the formula <i). the sum of 
n' and n" is preferably 3, 4 or 5, more preferably 3 or 4, and m is preferably 0. 

R in the formulae (la), (lb) and (Ic) preferably includes 4-(2-pyrimidinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piper- 
azin-1 -yl, 4-(2-benzoxazolyl)piperazin-1 -yl, 4-(6-methoxy-2-benzoxazolyl)piperazin-1 -yl, 4-(6-methoxy^2-benzothia- 
zolyl)piperazin-1-yl and 4-(2-pyridyl)piperazin-1-yl groups, more preferably 4-<2-pyrimidinyl)piperazin-1-yl, 4^(2- 
benzothiazolyl)piperazin-1-yl, 4-(2-benzoxazolyl)piperazin-1-yl, 4-(2-pyridyl)piperazin-1-yt and 4-(6-methoxy-2-benzo- 
thiazolyl)piperazin-1-yl groups. 

In the case where the above-mentioned general formula (la), (lb) or (Ic) has carboxyl groups in the molecule, these 
carboxyl groups may be protected with a protecting group to be an ester, and such a protecting group includes the same 
groups as those described on "the optionally protected carboxyl group" of the above-mentioned Z. 

The compounds of the formulae (la), (lb) and (Ic) can be, if necessary, a pharmacologically acceptable salt. 

Such a salt includes a mineral acid -salt such as hydrochloric acid salt, hydrobromic acid salt, hydroiodic acid salt, 
sulfuric acid salt and phosphoric acid salt; an organic acid salt such as methanesurfonic acid salt, ethanesurfonic acid 
salt, benzenesulfonic acid salt, p-toluenesulfonic acid salt oxalic acid salt, maleic acid salt, fumaric acid salt, tartaric 
acid salt and citric acid salt; and a metal salt of carboxylic acid such as sodium salt potassium salt, calcium salt, mag- 
nesium salt, manganese salt, iron salt and aluminum salt. 

Further, the compounds of the formulae (la), (lb) and (Ic) of the present invention can also exist as a hydrate. 

Of the compounds of the formulae (la), (lb) and (Ic) which are the active ingredients of the present invention, pref- 
erable compounds include : 

1) the compound in which X is a fluorine atom, 

2) the compound in which Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 

3) the compound in which Y is a hydrogen atom, 

4) the compound in which Z is an optionally protected carboxyl group, 

5) the compound in which Q is a group of the formula (d) and R 2 of the formula <d) is a dff luoromethoxy or trif luor- 
omethyl group, 

6) the compound in which W is a sulfur atom, 

7) the compound in which T is an ethylidene, -CH=CH- or -C(CH3)=CH- group, 

8) the compound in which T is an ethylidene group, 

9) the compound in which R 1 is a hydrogen atom; a methyl, ethyl, propyl, isopropyl; 2-hydroxyethyl; cartooxymethyl; 
2-fluoroethyl, 2-chloroethyl, 2,2,2-trrfluoroethyl; 2-acetoxyethyl; phenylmethyl, phenylethyl; 2-pyridylmethyl; 2- 
dimethylaminoethyl, 2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl, cyclobutyl, cyclopentyl,2-fluor« 
ocyclopropyl; phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl f 2,4-difluorophenyl; vinyl, 2-propenyl; or Z-^xo- 
pynyl group, 

10) the compound in which R 1 is a methyl, ethyl, 2-hydroxyethyl, cyclopropyl or methylamino group, 

11) the compound in which R is a 4-(2-pyrimtdinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piperazin-1-yl, 4-(2-benzoxa- 
zolyl)piperazin-1-yl, 4-(6-methoxy-2-benzoxazoly1)piperazin-1-yl I 4-(6-methoxy-2-benzothiazolyl)piperazin-1-yl or 
4^(2-pyridyl)piperazin-1-yl group, and 

12) the compound in which R is a 4-(2-pyrimidinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piperazin-1-yl, 4^2-benzoxa- 
zolyl)piperazin-1-yl, 4-(2-pyridyl)piperazin-1-yl or 4-(6-methoxy-2-benzothiazolyl)piperazin-1-yl group. 

The compound of the formula (la), (lb) or (Ic) which is the active ingredient of the present invention .can be exem- 
plified in Table 1 to Table 31 and Table A to Table G. 
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Table 1 

O 

R — N N y N 

^ / OCH 3 I 

CzHs 



R 1 


R 3 


Phenyl 


2-Oxazolyl 


2 - Fluorophenyl 


2 -Thiazolyl 


3 - Fluorophenyl 


2-Imidazolyl 


4 -Fluorophenyl 


2-Pyridyl 


2 -Chi or ©phenyl 


6 -Methoxy- 2 -pyridyl 


3-Chlorophenyl 


3 -Nitro- 2 -pyridyl 


4 -Chlorcphenyl 


3 -Amino- 2 -pyridyl 


2 -Methoxyphenyl 


3 -Methylamino-2 -pyridyl 


3 -Methoxyphenyl 


3 -Ethylamino- 2 -pyridyl 


4 -Methoxyphenyl 


3 -Fluoro-2 -pyridyl 


2-Nitrophenyl 


3 -Pyridyl 


3 -Nitrophenyl 


4 -Pyridyl 


4-Nitrpphenyl 


2 -Benzoxazolyl 


2 -Aminqphenyl 


5 -Chloro-2 -benzoxazolyl 


3-Aminophenyl 


2 -Benzothiazolyl 


4 -Aminophenyl 


5 -Methyl -2 -benzothiazolyl 


2 -Dimethylaminophenyl 


2 -Benzimidazolyl 


3 -Dimethylaminophenyl 


2 -Pyrimidinyl 


4 -Dimethylaminophenyl 


5 -Chloro-2 -pyrimidinyl 


2 -Tr if luoromethylphenyl 


4 -Methoxy-2 -pyrimidinyl 


3 -Trif luoromethylphenyl 


4 , 6 -Dimethoxy- 2 -pyrimidinyl 


4 -Trif luoromethylphenyl 


4 -Pyrimidinyl 


2 , 4 -Dif luorophenyl 


S-Chloro-6 -methyl -4 -pyrimidinyl 


6 -Methoxy-2 -benzoxazolyl 


3-Pyridazinyl 


5 -Methoxy-2 -benzoxazolyl 


6 -Chloro-3 -pyridazinyl 


6 -Methoxy-2 -benzothiazolyl 


2-Pyrazinyl 


5 -Methoxy-2 -benzothiazolyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 
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Table 2 




COOH 



CH2CH 2 F 







Phenyl 


2-Oxazolyl 


2 - Fluor ophenyl 


2 -Thiazolyl 


3-Fluorophenyl 


2-Imidazolyl 


4 -Fluor ophenyl 


2 -Pyridyl 


2 -Chlorophenyl 


6 -Methoxy- 2 -pyridyl 


3 - Chi or ophenyl 


3 -Ni-tro-2 -pyridyl 


4 -Chlorophenyl 


3 -Amino- 2 -pyr idyl 


2 -Methoxyphenyl 


3 -Methylamino-2 -pyridyl 


3 -Methoxyphenyl 


3 -Ethylamino-2 -pyridyl 


4 -Methoxyphenyl 


3 - Fluoro- 2 -pyridyl 


2 -Nitrophenyl 


3 -Pyridyl 


3 -Nitrophenyl 


4 -Pyridyl 


4 -Nitrophenyl 


2 -Benzoxazolyl 


2 -Aminophenyl 


S -Chloro- 2 -benzoxazolyl 


3 -Aminophenyl 


2 -Benzothiazolyl 


4 -Aminophenyl 


5 -Methyl - 2 -benzothiazolyl 


2 -Dimethyl aminophenyl 


2 -Benzimidazolyl 


3 -Dimethylaminophenyl 


2-Pyrimidinyl 


4 -Dimethylaminophenyl 


5 -Chloro- 2 -pyrimidinyl 


2 -Trif luoromethylphenyl 


4 -Methoxy-2 -pyrimidinyl 


3 -Trif luoromethylphenyl 


4 , 6 -Dimethoxy- 2 -pyrimidinyl 


4 -Trif luoromethylphenyl 


4 -Pyrimidinyl 


2 , 4-Dif luorophenyl 


5- Chloro-6 -methyl -4 -pyrimidinyl 


6 -Methoxy-2 -benzoxazolyl 


3-Pyridazinyl 


5 -Methoxy-2 -benzoxazolyl 


6 -Chloro- 3 -pyridazinyl 


6 -Methoxy-2 -benzothiazolyl 


2-Pyrazinyl 


5 -Methoxy-2 -benzothiazolyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 
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Table 3 



O 




R 


tv 


Phenyl 


2-0xazolyl 


2 -Fluorophenyl 


2-Thiazolyl 


3 -Fluorophenyl i 


2-lmidazolyl 


4 -Fluorophenyl 


2-Pyridyl 


2 - Chi oroohenvl 


6 -Methoxy- 2 -pyridyl 


3 -ChloroDhenvl 


3-Nitro-2-pyridyl 


a _phi oroohenvl 


3 - Amino- 2 -pyridyl 


2 -Methoxvohenyl 


3 -Methylamino- 2 -pyridyl 


-Miathoxvohenvl 


3-Bthylamino- 2 -pyridyl 


4 -MAthoxvohenvl 


3 -Fluoro- 2 -pyridyl 


2 -Nitronhenvl 


3 -Pyridyl 




4 -Pyridyl 


4-Nitrophenyl 


2 -Benzoxazolyl 


2 -Aminophenyl 


5 -Chloro -2 -benzoxazolyl 


3 -Aminophenyl 


2 -Benzothiazolyl 


4 -Aminophenyl 


5 -Methyl -2 -benzothiazolyl 


2 -Dimethylaminophenyl 


2 -Benzimidazolyl 


3 -Dimethylaminophenyl 


2-Pyrimidinyl 


4 -Dimethylaminophenyl 


5 -Chloro - 2 -pyrimidinyl 


2 -Trif luoromethylphenyl 


4 -Methoxy-2 -pyrimidinyl 


3 -Trif luoromethylphenyl 


4 , 6 -Dimethoxy-2 -pyrimidinyl 


4 -Trif luoromethylphenyl 


4 -Pyrimidinyl 


2 , 4 -Dif luorophenyl 


5- Chloro- 6 -methyl -4 -pyrimidinyl 


€ -Methoxy-2 -benzoxazolyl 


3-Pyridazinyl 


5 -Methoxy-2 -benzoxazolyl 


6 -Chloro-3 -pyridazinyl 


6 -Methoxy-2 -benzothiazolyl 


2 -Pyrazinyl 


5 -Methoxy-2 -benzothiazolyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 
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R 3 


R 3 


Phenyl 


2 -Oxazolyl 


2-Fluorophenyl 


2 -Thiazolyl 


3 -Fluorophenyl 


2-Imidazolyl 


4 - Fluor ophenyl 


2 -Pyridyl 


2 -Chlorophenyl 


€ -Methoxy-2 -pyridyl 


3 -Chlorophenyl 


3 -Nitro- 2 -pyridyl 


4 -Chlorophenyl 


6 -Nitro- 2 -pyridyl 


2 -Methoxyphenyl 


3 -Amino- 2 -pyridyl 


3 -Methoxyphenyl 


3 -Methyl ami no- 2 -pyridyl 


4 -Methoxyphenyl 


3 -Bthylamino-2 -pyridyl 


2 -Ethoxyphenyl 


3 - Fluoro - 2 -pyridyl 


2-Nitrophenyl 


3 -Pyridyl 


3 -Nitrophenyl 


4 -Pyridyl 


4 -Nitrophenyl 


2 -Benzoxazolyl 


2 -Aminophenyl 


5 - Chloro- 2 -benzoxazolyl 


3 - Aminophenyl 


2 -Benzothiazolyl 


4 -Aminophenyl 


5 -Methyl - 2 -benzothiazolyl 


2 - Dime thy laminophenyl 


2 -Benzimidazolyl 


3 -Dimethyl aminophenyl 


2-Pyrimidinyl 


4 -Dimethy laminophenyl 


5 - Chloro- 2 -pyrimidinyl 


2 -Trif luoromethylphenyl 


4 -Methoxy-2 -pyr imidinyl 


3 -Trif luoromethylphenyl 


4 , 6 -Dimethoxy-2 -pyr imidinyl 


4 -Trif luoromethylphenyl 


4-Pyrimidinyl 


2 , 4 -Di fluorophenyl 


6 - Ethyl -4 -pyrimidinyl 


2 -Methylphenyl 


6 -Chloro -4 -pyrimidinyl 


3-Methylphenyl 


5 -Chloro- 6 -methyl -4 -pyrimidinyl 


3 -Hydroxyphenyl 


3-Pyridazinyl 


6 -Methoxy-2 -benzoxazolyl 


6-Chloro-3 -pyridazinyl 


5 -Methoxy-2 -benzoxazolyl 


2-Pyrazinyl 


6 -Methoxy- 2 -benzothiazolyl 


I -Benzisoxazolyl 


5-Methoxy-2-benzothiazolyl 


3 -Benzisothiazolyl 
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Table S 




CHF 2 



R 3 


R* 


Phenyl 


2-Oxazolyl 


2-Fluorophenyl 


2-Thiazolyl 


3-Fluorqphenyl 


2-Imidazolyl 


4 - Fluorqphenyl 


2-Pyridyl 


2-Chlorophenyl 


6 -Methoxy -2 -pyridyl 


3 -Chi or ©phenyl 


3-Nitro-2-pyridyl 


4-Chlorpphenyl 


3-Amino-2 -pyridyl 


2 -Methoxyphenyl 


3 -Methyl amino -2 -pyridyl 


3 -Methoxyphenyl 


3 -Ethylamino- 2 -pyr idyl 


4 -Me thoxyphenyl 


3-Fluoro-2-pyridyl 


2-Nitrophenyl 


3-Pyridyl 


3-Nitrqphenyl 


4 -Pyridyl 


4-Nitrqphenyl 


2 -Benzoxazolyl 


2 -Aminqphenyl 


- Phi oiro - 2 -benz oxazol vl 


3 -Axninophenyl 


2-Benzothiazolyl 


4 -Aminqphenyl 


5 -Methyl - 2 -benzothiazolyl 


2 -Dimethylaminophenyl 


2 -Benzimidazolyl 


3 -Dimethylaminophenyl 


2 - Pyr imidinyl 


4 -Dimethylaminophenyl 


5 -Chloro- 2 -pyrimidinyl 


2 -Trif luoromethylphenyl 


4 -Methoxy -2 -pyrimidinyl 


3 -Tr i f luoromethylphenyl 


4 , 6 -Dimethoxy- 2 -pyrimidinyl 


4 -Trif luoromethylphenyl 


4 -Pyrimidinyl 


2 , 4 -Dif luorophenyl 


5-Chloro- 6 -methyl -4 -pyrimidinyl 


6 -Methoxy- 2 -benzoxazolyl 


3-Pyridazinyl 


5 -Methoxy- 2 -benzoxazolyl 


6 -Chloro- 3 -pyridazinyl 


6-Methoxy-2-benozothiazolyl 


2-Pyrazinyl 


5-Methoxy-2-benzothiazolyl 


3-Benzisoxazolyl 




3-Benzisothiazolyl 
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Table 6 




R 3 


R 1 


Phenyl 


2-0xazolyl 


2 -Fluorophenyl 


2-Thiazolyl 


3 -Fluorophenyl 


2-Imidazolyl 


4 -Fluorophenyl 


2 -Pyridyl 


2 -Chlorophenyl 


6-Methoxy-2 -pyridyl 


3 -Chlorophenyl 


3 -Nitro-2 -pyridyl 


4 - Chi or opheny 1 


3 -Amino -2 -pyridyl 


2 -Methoxypheny 1 


3 -Methylamino-2 -pyridyl 


3 -Methoxypheny 1 


3 -Ethylamino- 2 -pyridyl 


4 -Methoxypheny 1 


3 -Fluoro- 2 -pyridyl 


2-Nitrophenyl 


3 -Pyridyl 


3-Nitrophenyl 


4 -Pyridyl 


4-Nitrophenyl 


2 -Benzoxazolyl 


2 -Aminopheny 1 


5 -Chloro-2 -benzoxazolyl 


"3 — Rmi nnmh^Tivl 


9 -Ron t ot" hiavnl vl 


4 -Aminophenyl 


5 -Methyl - 2 -benzothiazolyl 


2 -Dimethylaminophenyl 


2-Benzimidazolyl 


3 -Dimethylaminophenyl 


2-Pyrimidinyl 


4 -Dimethylaminophenyl 


5 - Chi oro - 2 -pyr imi diny 1 


2 -Trif luoromethylpheny 1 


4 "Methoxy-2 -pyrimidinyl 


3 -Trif luoromethylpheny 1 


4 , 6 -Diraethoxy-2 -pyrimidinyl 


4 -Trif luoromethylpheny 1 


4 -Pyrimidinyl 


2 , 4 -Di fluorophenyl 


5 -Chloro- 6 -methyl -4 -pyrimidinyl 


4 -Methylphenyl 


3-Pyridazinyl 


4 -Hydroxyphenyl 


6-Chloro-3 -pyridazinyl 


€ -Methoxy-2 -benzoxazolyl 


2-Pyrazinyl 


5 -Methoxy-2 -benzoxazolyl 


3-Benzisoxazolyl 


6 -Methoxy-2 -benzothiazolyl 


3 -Benzisothiazolyl 


5 -Methoxy-2 -benzothiazolyl 
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Table 7 




,COOH 



R 2 



Methyl 

4-Fluorophenyl 

2 , 4 -Dif luorophenyl 

Methyl 

Methyl 

Methyl 

Methyl 

Methyl 

Methyl 

Methyl 

Methyl 

Methyl 

Isopropyl 

Isopropyl 

4-Fluorophenyl 

2 , 4 -Dif luorophenyl 

Cyclobutyl 

Cycloheptyl 

Cyclohexyl 

Methoxy 

2 - Fluorocyclopropy 1 

Ethyl 

H 

2-Hydroxyethyl 

2 -Acetoxyethyl 

Carboxyinethyl 

2 -Dimethylaminoethyl 

2 -Morpholinoethyl 

2-Pyridylmethyl 

Methylamino 

2-Hydroxyethyl 

Methylamino 

Vinyl 

2-Propenyl 

Ethynyl 

2-Propynyl 

Cyclopropylmethyl 

2 , 4 -Dif luorophenyl 



Methoxy 
Methoxy 
Methoxy 

Difluoromethoxy 

Dif luorome thoxy 

Di f luorome thoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Dif luorome thoxy 

Difluoromethoxy 

D i f luorome thoxy 

Difluoromethoxy 

Difluoromethoxy 

Dif luorome thoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

D i f 1 uor omet hoxy 

Etboxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

Difluoromethoxy 

D i f luo r omet hoxy 

Difluoromethoxy 

Dif luor omethoxy 



3 - Chloropheny 1 
4-Nitrophenyl 

4 -Diraethylaminophenyl 
2 -Methy lphenyl 

2 - Methoxypheny 1 

3 - Methoxyphenyl 

4 - Methoxyphenyl 
2 -Hydroxyphenyl 
4 - Chlorophenyl 
4 -Fluor ©phenyl 
2-Pyridyl 

2 - Pyr imidinyl 

2 -Methoxyphenyl 

2-Pyrimidinyl 

2-Aminophenyl 

2-Trifluoromethylphenyl 

2-Pyrimidinyl 

2 -Pyr imidinyl 

2 - Pyr imidinyl 

2 - Pyr imidinyl 

2 -Pyr imidinyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 -Methoxyphenyl 

2 - Pyr imidinyl 

2-Pyrimidinyl 

2 -Pyrimidinyl 

2-Pyrimidinyl 

2-Pyrimidinyl 

2-Pyrimidinyl 

2-Pyrimidinyl 

2-Pyrimidinyl 
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Table 6 

O 

R 3 — f/ ^N^T^N 



R 1 


R 3 




Benzyl 


Difluoromethoxy 


2 -Benzothiazolyl 


Methyl 


Difluoromethoxy 


2 -Benzothiazolyl 


Methyl 


Di f luoromethoxy 


6-Chloro-2 -benzothiazolyl 


Methyl 


Difluoromethoxy 


6-Methoxy-2 -benzothiazolyl 


2-Hydroxyethyl 


Difluoromethoxy 


2 -Benzothiazolyl 


2 -Methoxyethyl 


Difluoromethoxy 


2-Pyrimidinyl 


H 


Di f luoromethoxy 


2 -Benzothiazolyl 


Cyclopropyl 


Di f luoromethy 1 


2 - Pyr imidinyl 


Methyl amino 


Difluoromethoxy 


2 -Benzoxazolyl 
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Table 9 



R 3 -l 




X 


R 1 




2 

R 


F 


Ethyl 


Methoxy 


2 , 4 -Dichlorophenyl 


CI 


Ethyl 


Methoxy 


3 , 4 -Dichlorophenyl 


•CI 


Ethyl 


Methoxy 


1-Naphthyl 


CI 


Ethyl 


Methoxy 


2 -Naphthyl 


F 


2-Fluoroethyl 


Methoxy 


2 , 4 -Di chloropheny 1 


CI 


2-Fluoroethyl 


Methoxy 


3 , 4 -Dichlorophenyl 


CI 


2 - Fluoroethy 1 


Methoxy 


1-Naphthyl 


CI 


2-Fluoroethyl 


Methoxy 


2 -Naphthyl 


F 


Cyclopropyl 


Methoxy 


2 , 4 -Dichlorophenyl 


CI 


Cyclopropyl 


Methoxy 


3 , 4 -Dichlorophenyl 


CI 


Cyclopropyl 


Ethoxy 


1-Naphthyl 


CI , 


Cyclopropyl 


Propoxy 


2 -Naphthyl 


F 


Ethyl 


Dif luoromethoxy 


2 , 4 -Dif luorophenyl 


CI 


Ethyl 


Difluoromethoxy 


2 , 4 -Dichlorophenyl 


CI 


Ethyl 


Di f luoromethoxy 


3 , 4 -Dichlorophenyl 


CI 


Ethyl 


F luoromethoxy 


1-Naphthyl 


CI 


Ethyl 


Trif luoromethoxy 


2 -Naphthyl 


F 


2-Fluoroethyl 


Dif luoromethoxy 


2 , 4 -Dif luorophenyl 


CI 


2-Fluoroethyl 


Dif luoromethoxy 


2 , 4 -Dichlorophenyl 


CI * 


2-Fluoroethyl 


Dif luoromethoxy 


3 , 4 -Dichlorophenyl 


CI 


2-Fluoroethyl 


Fluor omethoxy 


1-Naphthyl 


CI 


2-Fluoroethyl 


Trif luoromethoxy 


2 -Naphthyl 


F 


Cyclopropyl 


Dif luoromethoxy 


2 , 4 -Dichlorophenyl 


CI 


Cyclopropyl 


Dif luoromethoxy 


3 , 4 -Dichlorophenyl 


CI 


Cyclopropyl 


Fluoromethoxy 


1-Naphthyl 


•CI 


Cyclopropyl 


Tr i f luoromethoxy 


2 -Naphthyl 


F 


Cyclopropyl 


Fluoromethoxy 


2-Oxazolyl 


F 


Cyclopropyl 


Dif luoromethoxy 


2-Pyridyl 


F 


Isopropyl 


Dif luoromethoxy 


2 -Me t hoxyphenyl 


F 


Cyclopropyl 


Dif luoromethoxy 


2 -Benzothiazolyl 
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Table 10 




.1 
R 


-3 

R 


n 


R 


R 


R 


Ethyl 


Mechoxy 


2 


2-Pyridyl 


H 


H 


2-Fluoroethyl 


Methoxy 


2 


2-Pyridyl 


H 


H 


Cyclopropyl 


Methoxy 


2 


2 -Pyridyl 


H 


H 


Ethyl 


Methoxy 


2 


2 -Pyrimidinyl 


H 


H 


2-Fluoroethyl 


Methoxy 


2 


2-Pyrimidinyl 


H 


H 


Cyclopropyl 


Methoxy 


2 


2 -Pyrimidinyl 


H 


H 


Ethyl 


Methoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


2-Pluoroethyl 


Methoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


Cyclopropyl 


Methoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


Ethyl 


Methoxy 


1 


2-Pyridyl 


Methyl 


H 


2-Fluoroethyl 


Methoxy 


1 


2-Pyridyl 


Methyl 


H 


Cyclopropyl 


Methoxy 


1 


2-Pyridyl 


Methyl 


H 


Ethyl 


Dif luoromethoxy 


2 


2-Pyridyl 


H 


H 


2-Fluoroethyl 


Difluoromethoxy 


2 


2-Pyridyl 


H 


H 


Cyc 1 op r opy 1 


Di f luoromethoxy 


2 


2-Pyridyl 


H 


H 


Ethyl 


Difluoromethoxy 


2 


2 - Pyrimidinyl 


H 


H 


2-Fluoroethyl 


Difluoromethoxy 


2 


2 -Pyrimidinyl 


H 


H 


Cyclopropyl 


Difluoromethoxy 


2 


2 -Pyrimidinyl 


H 


K 


Ethyl 


Difluoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


2-Fluoroethyl 


Difluoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


Cyclopropyl 


Di f luoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


H 


Ethyl 


Difluoromethoxy 


1 


2-Pyridyl 


Methyl 


H 


2-Fluoroethyl 


Difluoromethoxy 


1 


2-Pyridyl 


Methyl 


H 


Cyclopropyl 


Di f luoromethoxy 


1 


2-Pyridyl 


Methyl 


R 


Methyl 


Difluoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


Methyl 


Ethyl 


Difluoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


Methyl 


Cyclopropyl 


Difluoromethoxy 


1 


2 -Pyrimidinyl 


Methyl 


Methyl 


Methyl 


Trifluoromethyl 


1 


2-Bensoxatolyl 


H 


Methyl 
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Table 11 

O 

/COOH 



R 1 




R* 


Cyclopropyl 




2 -Methoxyphenyl 


Ethyl 


u 

El 


2 -Methoxyphenyl 


2 - Fluorophenyl 


u 

n 


5 -Me thoxvohenvl 


4 - Pluorophenyl 


n 


4 -TrifluoromethvlDhenyl 


2 , 4 -Dif luorophenyl 


n \ 


"> . fcrni nonhenvl 


Cyclopropyl 


H 


x "ryiiujfj. 


Ethyl 


ti 




2-Fluoroethyl 


H 


z -xryx lay x 


4 -Fluorophenyl 


H 


z - ryxiuy x 


Cyclopropyl 


F 


9 -Mat-hnwnhpnvl 


Methyl 


F 


2 riuDropnenyi 


Ethyl 


0 

r 


9 .Mot' hnrvchenvl 


2-Fluoroethyl 


F 


x -necnojcypueuy a 


2-Fluoroethyl 


F 


2-Fyxioyx 


Cyclopropyl 


F 


2 -Fyxiayx 


4-F luorophenyl 


F 




2 , 4 -Dif luorophenyl 


F 




Methyl 


CI 


o — pi unrnnhMvl 
j — f luwv^incay a 


4 -Fluorophenyl 


CI 


2-Nitrophenyl 


2 , 4 -Dif luorophenyl 


CI 


2 -Ditnethylaminophenyl 


Methyl 


Br 


4 -Fluorophenyl 


Methyl 


Methyl 


2 -Chlor ©phenyl 


4 -Fluorophenyl 


Methyl 


3-Nitrophenyl 


2 , 4 -Dif luorophenyl 


Methyl 


3 -Dimethylaminophenyl 


Ethyl 


Fluoromethyl 


2 -Pyrimidinyl 


Cyclopropyl 


H 


2 - Pyrimidinyl 


t -Butyl 


H 


2 - Pyrimidinyl 


2 , 4 -Dif luorophenyl 


H 


2 - Pyrimidinyl 


2-Fluoroethyl 


F 


2 -Pyrimidinyl 


2-Hydroxyethyl 


F 


2 -Pyrimidinyl 


Ethyl 


CI 


2 -Pyrimidinyl 


Ethyl 


Methyl 


2 •Pyrimidinyl 


Ethyl 


Di fluoromethyl 


2 -Pyrimidinyl 
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Table 12 

O 




R 3 


R J 


Phenyl 


2-Oxazolyl 


2 -Fluorophenyl 


2 -Thiazolyl 


3 - Pluorpphenyl 


2-Imidazolyl 


4 -Fluorophenyl 


2 -Pyridyl 


2 -Chlorophenyl 


6 -Methoxy-2 -pyridyl 


3 -Chlorophenyl 


3 -Nitro- 2 -pyridyl 


4 -Chlorophenyl 


4 - Amino - 2 -pyridyl 


2 -Me thoxyphenyl 


3 -Methylamino-2 -pyridyl 


3 -Methoxyphenyl 


3 -Ethyl amino- 2 -pyridyl 


4 -Methoxyphenyl 


3 - F luor o - 2 -pyri dy 1 


2-Nitrophenyl 


3 -Pyridyl 


3-Nitrophenyl 


4 -Pyridyl 


4 -Nitrophenyl 


2-Benzoxazolyl 


2 - Aminophenyl 


5-Chloro-2-benzoxazolyl 


3 -Aminophenyl 


2 -Eenzothiazolyl 


4 - Aminophenyl 


5 -Methyl -2 -benzothiazolyl 


2 -Dimethy laminophenyl 


2 -Benzimidazolyl 


3 -Dimethylaminophenyl 


2 -Pyrimidinyl 


4 -Dimethylaminophenyl 


5 -Chi oro - 2 -pyr imi dinyl 


2 -Trif luoromethylphenyl 


4 -Methoxy- 2 -pyrimidinyl 


3 -Trif luoromethylphenyl 


4 , 6 -Dimethoxy-2 -pyrimidinyl 


4 -Trif luoromethylphenyl 


4 -Pyrimidinyl 


2 , 4 -Dif luorophenyl 


5 -Chloro-6 -methyl -4 -pyrimidinyl 




3-Pyridazinyl 




6-Chloro-3 -pyridazinyl 




2-Pyrazinyl 
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Table 13 




;COOH 



CH2F 



X 


Y 


n 


R 3 


R 4 


CI 


H 


l 


2 , 4 - D i chl or opheny 1 


H 


CI 


H 


l 


3 , 4 -Dichlorophenyl 


H 


CI 


Amino 


l 


l-Naphthyl 


K 


CI 


Amino 


l 


2-Naphtbyl 


H 


p 


H 


2 


2-Pyridyl 


H 


p 


H 


2 


2-Pyrimidinyl 


H 


p 


H 


1 


2-Pyridyl 


Methyl 


p 


H 


1 


2-Pyrimidinyl 


Methyl 
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Table 14 



O 






6 


A 


R 3 


G 


A 


2 - Fluoropheny 1 


CH 


CH, 


2-0xazolyl 


CH 


CH, 


3 - Fluoropheny 1 


CH 


CH, 


2-Thiazolyl 


"CH 


CH, 


4 - Fluoropheny 1 


CH 


CH, 


2-Imidazolyl 


CH 


CH, 


2 -Chloropheny 1 


CH 


CH, 


2 -Pyridyl 


CH 


CH, 


3 - Chloropheny 1 


CH 


CH, 


6 -Methoxy-2 -pyridyl 


CH 


CH, 


4 - Chloropheny 1 


CH 


CH, 


3-Nitro-2-pyridyl 


CH 


CH, 


2 -Methoxypheny 1 


CH 


CH, 


3 - Amino- 2 -pyridyl 


CH 


CH, 


3 -Methoxypheny 1 


CH 


CH, 


3 - Me thy lamino- 2 -pyridyl 


CH 


CH, 


4 - Methoxypheny 1 


CH 


CH, 


3 -Ethyl amino -2 -pyridyl 


CH 


CH, 


2 -Nitrophenyl 


CH 


CH» 


3 - Pluoro- 2 -»v*»i 


€*n 

vin 




3-Nitrophenyl 


CH 


CH, 


3 -Pyridyl 


CH 


CH, 


4 -Nitrophenyl 


CH 


CH. 

3 


4 - Pyridyl 


CH 


CH. 


2 - Aminopheny 1 


CH 




2 - Benxoxazolyl 


CH 


CH, 


3 - Aminopheny 1 


CH 


CH, 


5-Chloro- 2 -benzoxazolyl 


CH 


CH, 


4 -Aminopheny 1 


CH 


CH, 


2 -Benzothiazolyl 


CH 


CH, 


2 - Dimethyl aroinophenyl 


CH 


CH, 


5 -Methy 1 - 2 -benzothia zoly 1 


CH 


CH, 


3 - Dimethyl aminopheny 1 


CH 


CH, 


2 -Benzimidazolyl 


CH 


CH, 


4 - Dimethyl aminopheny 1 


CH 


CH, 


2-Pyrimidinyl 


CH 


CH, 


2 -Trif luoromethylphenyl 


CH 


CH, 


S-Chloro- 2 -pyrimidinyl 


CH 


CH, 


3 -Trif luorotnethylphenyl 


CH 


CH, 


4 -Methoxy-2 -pyrimidinyl 


CH 


CH, 


4 -Trif luorotnethylphenyl 


CH 


CH, 


4 , € -Dimethor.y- 2 -pyrimidinyl 


CH 


CH, 


2 , 4 - Dif luorophenyl 


CH 


CH, 


4 -Pyrimidinyl 


CH 


CH, 


2-Pyrimidinyl 


CH 


CH 2 C1 


S-Chloro-€ -methyl -4- 


CH 


CH, 








pyrimidinyl 




2-Pyrimidinyl 


CH 


CH OH 
2 


3-Pyridazinyl 


CH 


CH, 


2-Pyrimidinyl 


CH 


CH OCH 
2 3 


~€ -Chloro- 3 -pyrida z iny 1 


CH 


CH, 








2-Pyrazinyl 


CH 


CH, 








2-Pyrimidinyl 


CH 


H 








2-Pyrimidinyl 


N 


CH, 
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G 


<5 X 


A 


P 


2-Pyritnidinyl 


a 


S 


H 


X 


2-Pyrimidinyl 


CH 


s 


CH, 


1 


2-Pyrimidinyl 


CH 


s 


CH,F 


X 


2-Pyrimidinyl 


ch 


NH 


CH, 


X 


2-Pyrimidinyl 


Oi 


NCHj 


CH, 


X 


2-Pyrimidinyl 


CK 


CH, 


H 


X 


2-Pyrimidinyl 


CH 


CH, 


CH, 


X 


2-Pyrimidinyl 


CH 


CH, 


CH,P 


X 


2-Pyrimidinyl 


CH 




H 


0 


2 - Pyx imidiny 1 


CH 


cm 


CH, 


0 


2-Pyrimidinyl 


N 


CH, 


CH, 


X 


2-Pyrimidinyl 


CH 


CO 


CH, 


X 
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Table 16 




.COOH 



X 


Y 


n 


R 3 


R* 


CI 


H 


1 


2 , 4 -Dichlorophenyl 


H 


CI 


H 


1 


3 , 4 -Dichlorophenyl 


H 


CI 


Amino 


1 


1-Naphthyl 


H 


CI 


Amino 


1 


2-Naphtbyl 


H 


p 


H 


2 


2-Pyridyl 


H 


p 


H 


2 


2 -Pyrimidinyl 


H 


p 


H 


1 


2-Pyridyl 


Methyl 


p 


H 


1 


2-Pyrimidinyl 


Methyl 
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Table 17 



O 




R 1 


R 3 


Cyclop ropyl 


2-Pyridyl 


Ethyl 


2-Pyridyl 


2-Fluoroetbyl 


2-Pyridyl 


4 - Fluorophenyl 


2 -Methoxyphenyl 


Ethyl 


2 -Methoxyphenyl 


Ethyl 


2-Pyritni<iinyl 


2 , 4 -Dif luorophenyl 


2-Pyrimidinyl 
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Table 18 

Y O 




X 


Y 


Z 


R 1 


R 2 


R' 


H 


H 


Carboxy 


Ethyl 


Di f luorome t hoxy 


2- Pyramid inyl 


F 


H 


5-Tetrazolyl 


Ethyl 


Dif luorome t hoxy 


2 - Pvfimidinvl 


F 


F 


Carboxy 


Cyclopropyl 


F 


2-Pyrimidinyl 


F 


B 


Ethoxycarbonyl 


Ethyl 


Dif luoromsthoxy 


2-Pyrimidinyl 


F 


H 


2~Moxpholino- 


Ethyl 


Di f luorome t hoxy 


2-Pyrimidinyl 


F 


H 


2-Piperidino- 
ethoxycaxbonyl 


Ethyl 


Dif luorome thoxy 


2-Pyrimidinyl 


F 


H 


2- (4 -Methyl - 
piperidino) - 
ethoxycaxbonyl 


Ethvl 


Y*\ ■» ^ 1 •» 1 j- I | 1 +- V* _-_tji * 

V2.Z luorome t noxy 


2 - Pyr imidinyl 


F 


H 


2 - Morphol ino - 
ethoxycaxbonyl 


Methyl 


Dif luorome thoxy 


2 -methoxyphenyl 


F 


Methyl 


Carboxy 


Ethyl 


H 


2-Methoxyphenyl 


F 


Methylamino 


Carboxy 


Ethyl 


Dif luorome thoxy 


2 -Pyr imidinyl 


F 


Dinethylandno 


Carboxy 


Ethyl 


Dif luorome thoxy 


2 -Pyr imidinyl 


F 


Benzyl amino 


Carboxy 


Ethyl 


Dif luorome thoxy 


2-Pyrimidinyl 


F 


Benzyl amino 


Carboxy 


Ethyl 


Dif luorome thoxy 


Phenyl 


F 


H 


Acetoxymethoxy- 
carbonyl 


Ethyl 


Dif luoromet hoxy 


2-Pyrimidinyl 
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Table 19 




R 6 


R 7 


R* 


m 


n' 

■ 


n* 


2-Pyrimidinyl 


H 


H 


0 


1 


2 


Phenyl 


H 


4 -OK 


0 


1 


2 


Phenyl 


H 


4-OCH 3 


0 


1 


2 


2-Pyrimidinyl 


Methyl 


H 


0 


1 


2 


2-Pyrimidinyl 


H 


H 


1 


1 


2 


2-Pyrimidinyl 


Methyl 


H 


1 


1 


2 


2-Pyrimidinyl 


H 


H 


0 


2 


2 


2-Pyrimidinyl 


Methyl 


H 


0 


2 


2 


2-Pyrimidinyl 


H 


H 


0 


1 


3 


2-Pyrimidinyl 


H 


H 


0 


1 


1 
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Table 20 




,-COOH 



R 2 


R 3 


T 


H 


2 - Pyximidiny 1 


-CH(CH 3 )- 


Methoxy 


2 - Pyrimidinyl 


-CHK2i 3 ) - 


Dif luoromethoxy 


2- Pyximidiny 1 


-CH(CH 3 ) - 


Di f luoromethoxy 


2 - Pyrimidinyl 


-CH 2 CH 2 - 


Dif luoromethoxy 


2 -Pyrimidinyl 


-CH=CH- 


Di f luoromethoxy 


2 - Pyrimidinyl 


-C{CH 3 )=CH- 
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Table 21 

5 O O 



10 




R 1 


R 2 


R 3 


W 


Ethyl 


Dif luorotnethoxy 


2 -Pyrimidinyl 


S 


Ethyl 


Methoxy 


2 - Pyrimidinyl 


S 


Ethyl 


Di f luor ome thoxy 


2 -Pyrimidinyl 


0 


Ethyl 


Methoxy 


2 - Pyrimidinyl 


o 


Ethyl 


Dif luorotnethoxy 


2-Pyridyl 


s 


Ethyl 


Methoxy 


2-Pyridyl 


s 



30 



35 



40 



45 



55 



EP 0 878 1 94 A1 



Table 22 



O 




R 1 




Phenyl 


2-Oxazolyl 


2 -Fluorophenyl 


2 -Thiazolyl 


3 -Fluorophenyl 


2-Imidazolyl 


4 -Fluorophenyl 


2-Pyridyl 


2 -Chlorophenyl 


6-Metboxy-2 -pyridyl 


3 -Chlorophenyl 


3 -Fluoro-2 -pyridyl 


4 - Chlorophenyl 


3-Pyridyl 


2 -Methoxyphenyl 


4 -Pyridyl 


3 -Methoxyphenyl 


2 -Benzoxa zolyl 


4 -Methoxyphenyl 


S^Chloro-2 -benzoxazolyl 


2 -Ethoxyphenyl 


2 -Benzothiazolyl 


2 -Tr i f luorome thy lphenyl 


S -Methyl - 2 -benzothiazolyl 


3 -Trif luoromethy lphenyl 


2 -Benz imidazolyl 


4 -Trif luoromethy lphenyl 


2 -Pyrimidinyl 


2 , 4 -Di fluorophenyl 


5 -Chloro- 2 -pyrimidinyl 


2 -Methy lphenyl 


4 -Methoxy-2 -pyrimidinyl 


3 -Methy lphenyl 


4 ,^ -Dimethoxy- 2 -pyrimidinyl 


2 -Methyl thi ©phenyl 


4 -Pyrimidinyl 


3 -Methyl thiophenyl 


6 -Ethyl -4 -pyrimidinyl 


4 -Methyl thiophenyl 


6 -Chloro -4 -pyrimidinyl 


2 -Ethyl thiophenyl 


5 -Chloro- 6 -methyl -4 -pyrimidinyl 


3 -fithylthiophenyl 


3-Pyridazinyl 


4 -Ethyl thiophenyl 


6-Chloro-3 -pyridazinyl 


3 -Benzoisoxazolyl 


2-Pyrazinyl 


6 -Methoxy-2 -benzothiazolyl 


3 -Benzisothiazolyl 


5 -Methoxy-2 -benzothiazolyl 


€ -Methoxy-2 -benzoxazolyl 




5 -Methoxy-2 -benzoxazolyl 
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Table 23 




-3 

R 




Phenyl 


2-0xazolyl 


2-Fluorophenyl 


2-Thiazolyl 


3 -Fluorophenyl 


2 - Imidazolyl 


4 - Fluorophenyl 


2-Pyridyl 


2 -Chlorophenyl 


6 -Methoxy-2 -pyridyl 


3 -Chi or ©phenyl 


3 -Fluoro-2 -pyridyl 


4 -Chlorophenyl 


3 -Pyridyl 


2-Methoxyphenyl 


4 -Pyridyl 


3 -Methoxyphenyl 


2 -Benzoxazolyl 


4 -Methoxyphenyl 


S -Chloro-2 -benzoxazolyl 


2 -Ethoxyphenyl 


2 -Benzothiazolyl 


2 -Trif luoromethylphenyl 


5 -Methyl -2 -benzothiazolyl 


3 -Trif luoromethylphenyl 


2 -Benz imidazolyl 


4 -Trif luoromethylphenyl 


2-Pyrimidinyl 


2 , 4 -Dif luorophenyl 


5-Ckloro-2 -pyrimidinyl 


2-Methylphenyl 


4 -Methoxy- 2 -pyrimidinyl 


3 -Methylphenyl 


4 , 6 - Di methoxy - 2 -pyr imi di ny 1 


2 -Methyl thiophenyl 


4 - Pyr imidiny 1 


3 -Methyl thiophenyl 


6 -Ethyl -4 -pyr imidiny 1 


4 -Methyl thiophenyl 


6-Chloro-4 -pyrimidinyl 


2 -Ethyl thiophenyl 


5 -Chloro- 6 -methyl -4 -pyrimidinyl 


3 -Ethyl thiophenyl 


3-Pyridazinyl 


4 -Ethyl thiophenyl 


6 -Chloro- 3 -pyridazinyl 


^ -Methoxy- 2 -benzoxazolyl 


2-Pyrazinyl 


5 -Methoxy-2 -benzoxazolyl 


3 -Benzisoxazolyl 


6 -Methoxy -2 -benzothiazolyl 


3 -Benzisothiazolyl 


5 -Methoxy-2 -benzothiazolyl 
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Table 24 

O 

R — N N N 

w -A 



K 


R 


Phenyl 


2-Oxazolyl 


2 - Fluoropheny 1 


2 -Thiazolyl 


3 - Fluorophenyl 


2-Imidazolyl 


4 -Fluorophenyl 


2-Pyridyl 


2 -Chloropheny 1 


< - Methoxy-2 -pyridyl 


3 -Chlorophenyl 


3 -Fluoro-2 -pyridyl 


4 - Chlorophenyl 


3 -Pyridyl 


2 -Methoxyphenyl 


4 -Pyridyl 


3 -Methoxyphenyl 


2 -Benzoxazolyl 


4 -Methoxyphenyl 


5 -Chloro-2 -benzoxazolyl 


2-Ethoxyphenyl 


2 -Benzothiazolyl 


2 -Trif luoromethylphenyl 


S-Methyl -2 -benzothiazolyl 


3 -Trif luoromethylphenyl < 


2-Benzimidazolyl 


4 -Trif luoromethylphenyl 


2-Pyrimidinyl 


2 , 4 -Dif luorophenyl 


5-Chloro-2 -pyr imi di ny 1 


2 -Methylphenyl 


4 -Methoxy-2 -pyr imidinyl 


3 -Methylphenyl 


4 , 6 -Dimet hoxy- 2 -pyrimidinyl 


2 -Methyl thiophenyl 


4 - Pyr imi di ny 1 


3 -Methylthiophenyl 


6 -Ethyl -4 -pyrimidinyl 


4 -Methylthiophenyl 


6 -Chloro-4 -pyrimidinyl 


2 -Ethylthiophenyl 


5 -Chloro-* -methyl -4 -pyrimidinyl 


3 -Ethylthiophenyl 


3-Pyridazinyl 


4 - Ethylthiophenyl 


6-Chloro-3-pyridazinyl 


6 -Methoxy-2 -benzoxazolyl 


2-Pyrazinyl 


5 -Methoxy-2 -benzoxazolyl 


3-Benzisoxazolyl 


6 -Methoxy-2 -benzothiazolyl 


3 -Benzisothiazolyl 


5 -Methoxy- 2 -benzothiazolyl 
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Table 2S 




R 1 


R 


R 


R 


ProDVl 


Phenyl 


Xsopropyl 


Phenyl 


Px'opvI 


2 -Chlccraphenyl 


Isopropyl 


2-Chlarqphenyl 


Prcovl 


3-Chlorophenyl { 


Xsopropyl 


3-ailarcphenyl 




4-Qilorophenyl 


Xsopropyl 


4-Qilcaxphenyl 




2-Fluoraphenyl 


Isopropyl 


2-Fluorophenyl 




3-Fluorophenyl 


Xsopropyl 


3-Fluarophenyl 


Prcovl 


4-Fluoraphenyl 


Xsopropyl 


4-Fluorophenyl 


Prcovl 


2-Methoxyphenyl 


Xsopropyl 


2 -Methaxyphenyl 


Propyl 


3 -Methaxyphenyl 


Xsopropyl 


3 -Methaxyphenyl 




4 -Methaxyphenyl 


Xsopropyl 


4-Methoxyphenyl 


Propyl 


2 -Trinxjarcmetiiy Iriienyl 


Xsopropyl 


2 -Trifluoratiet^lphenyl 


Propyl 


3-Triflucromethylphenyl 


Xsopropyl 


3 -Triflixnxmethylphenyl 


Propyl 


4 -Trif lucaromethylphenyl 


Isopropyl 


4 -Triflixxranethy lphenyl 


Propyl 


2-Pyridyl 


Isopropyl 


2-Pyridyl 


Propyl 


3-Pyriayl 


Xsopropyl 


3-IVridVl 


Propyl 


4-Pyriayl 


Xsopropyl 


4-Pyriayl 


Propyl 


2-Pyrimidinyl 


Xsopropyl 


2-Pyrinddinyl 


Propyl 


4-Pyrimidinyl 


Isopropyl 


4-Pyrinddinyl 


Propyl 


2 -Methyl thiophenyl 


Isopropyl 


2-Methylthiophenyl 


Propyl 


3 -Methyl thiophenyl 


Isopropyl 


3 -Methylthiophenyl 


Propyl 


4-Methylthicphenyl 


Xsopropyl 


4 -Methyl thiaphenyl 


Propyl 


2 -Ethylthiaphenyl 


Xsopropyl 


2 -Ethylthiaphenyl 


Propyl 


3 -Ethylthiaphenyl 


Xsopropyl 


3 -Ethylthiaphenyl 


Propyl 


4 -Ethylthiaphenyl 


Xsopropyl 


4 -Ethylthiaphenyl 


3 -Aminopropyl 


2-Pyrimidinyl 
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Table 2€ 

O 




R 1 


R* 


R 1 


R* 


PULjfX 


Phoryl 


Isdbutvl 


Phenyl 


putyx 




Isdbutyl 












Isdbutyl 




puuyx 




IscbuLvl 


4 -Oil' 1 vy* iwyl 


v iii.m i i^*y x 






0 -PI it g i't'J ipntrl 


Iscbutyl 




ojcyx 




Xacfauty] 






A IHim ilii j m ml 


Iscbutyl 


4~flu gt ■ 






Iscfautvl 


^ i'M'IXVi '■ gHT/l 


PLfljfl 




Iscbutyl [ 


3"MStil^BQph6iyl 


pucjrx 




Isdbutyl 




9 TCU WtJfSjgfJB mm *j * 




Butyl 


2-Tri nirrcnedylphgyl 


Isdbutyl 


2-Tri flu g.uieLhylpheryl 


Butyl 


3-xtiQiJGcaietlyxphenyl 


Isdbutyl 


3-Tn nirratedylgheryl 


Butyl 


4-TYi HirTOTettylpbayl 


Iscbutyl 


4-xxailuc3raiettylphenyl 


Butyl 


2~Pyri4rl [ 


Tfrtiityl 


2-PyricVl 


Butyl 


3-Pyri<Vl 


Tscbiryl 


3-Pyridyl 


Butyl 


4-Pyridyd 


Iscbutyl 


4-PyrLcVl 


Butyl 




Iscbutyl 


2-Eyrirmrtiryl 


Butyl 


4-5yriroidinyl 


Isdbutyl 


4-E^idnxLdixyl 


Butyl 


2-Medvlt^hiqftenyl 


Isdbutyl 


24lEt^ltinqiigyl 


Butyl 


3-Mettylthi qftgyl 


Isdbutyl 


3 -Mfllylthicphecyl 


Butyl 


4-Met^lthiqphenyrl 


Isdbutyl 


4 -Matxylthi qphgyl 


Butyl 


2 -fithylthicphenyl 


Iscbutyl 


2-Etlylthiqphenyl 


Butyl 


3 -Ethylthi qpheryl 


Iscbutyl 


3-Ettylthiqpheryl 


Butyl 


4 -Etiylthi qpheryl 


Iscbutyl 


4 -Ettyltfrn rfheryl 
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Table 27 




R 3 — N N 



•COOH 



CF 3 R 



R 



R* 



R 



Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 
Hydrogen atom 



Itenyl 

2- Qfljccqphsyl 

3- Chlarqphenyi 

4- Cilncqphenyl 

2- Flioxpteyl 

3- Flixacqphsyl 

4- Fluccqphenyl 
24*sttoq{tenyl 
3-J*feChcKyphenyl 

3- EyricVl 

4- Pyrix%rl 
2-I^ ri nixainyl 
4-IVrimidiiyl 

2- Mst^lthiqphervl 

3- M2tiylttaqpheryl 

4- Me£hylthiqphsnyl 

2- Et±ylthiqteyl 

3- Ethylthiqpteyl 

4- EChylthiqphavl 



cyclcfautyl 

cycktutyl 

Cyrlrhityl 

cyclrhtryl 

Q>citibutyl 

Cycldbutyl 

cycldbutyl 

Cycldbutyl 

Qddbutyl 

CyclcHityl 

Cycldbutyl 

Cyclcbutyl 

Cycldbutyl 

<yclx±utyl 

cyclcbutyl 

Cydchityl 

cyclrtiityl 

CfrcTchifyl 

Cycldbutyl 

cycLdautyl 

Cyclcbutyl 



Eteyl 

2^Qilaccphenyl 
3<Warcpheryl 
4-dlarcphenyl 

2- Flirirqphgyl 

3- FluaEcphenyl 

4- Fluarcphsyl 

2- Msdxs^phayl 

3- tt£hGDQ£hsnyl 

2- Fyric^l 

3- Pyru#L 

4- Fyri£%* 
2-FVriinidinyl 
4-^rinridiiyl 
2-Ms^lthiqpbenyl 
344et^lthiqptecvl 
4^fcthylthiqpheryl 

2- Bctylthiqptenyl 

3- EtiylthiqtTgyl 
4 -Etiyltiiiqphenyl 
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Table 28 

O 

3 r^XXJ 

R — N N N 



R 1 


R 3 


R 1 


R 3 


"cxjiy i n in 1 1 * 








M 1 ml. mi i > l 
hbu y crom * 




O Tt -V | ■ ■ t !■ Jl 




j r~1 rlli m [in ry 1 


2"Ch1(g< jimyl 


Mi 4 1 ml. mi ii i 












M < 1 ml ml i ■ i 


nt ~i nit m ^Jimyj 


^ tt.i _ > ^ 

•5 _XA all iii | > L •» 

z^ciLUityeciyi 


4-Chlccqphacyl 


• ~P llm in 


2-ELuLiqijtaryi 




J *T JUUUB ms* xyX 




3-Flu'mliwyl 




4 -r, Hia,4iiayi 


^ . 1 1_ .i 

2 -i fyULCMyectyi 


4HFlucccpnayl 


Methyiatnino 




2-HyOnjyaayl 


2 ^fedxs^iphsyl 


MaUylanuio 




2 -I^lLLPtyethyl 


3-MsttoQFhsyl 






2-Hydraxy^l 


4-MethQQptaeryl 


Msth/larairiD 


2-PyricVl 




2-Iirax%rl 


Matiylamino 


3-iyri<VL 




3-IVri4rl 




4-Pyric%rl 


2^ydra^dyl 


4-PyrixVl 


MetftyleniinD 






2-Jyrinridiiyl 


MethylamLno 


4-IVrinudiiyl 


2-B^dOTQreth/l 


4-I*rdnridiiyl 


Msthylamiiio 


2-Msthyltiiiqphsyl 




2-Hetiylthiqpteyl 


MsLlf/lanuro 


3^te^lthiqpteyl 


2-i$ctoag££fyi 


3-Metlyltiiiqteyl 


Msfchylanino 


444stiyltixkphenirl 


2-4%/droqethyl 


4-Medyldnqphayl 


Msth/latninD 




2-I$dn»yetiyl 


2-Btiylthiqteyl 


KtrUi/larnirio 


3-Edylthiqpteyl 


2-tydraKyetiyl 


3-Bdylthiqtaryl 




4-Ectyltiujqphenyl 


2-tyarwyetiyl 


4-Ettylthiqptayl 
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Table 29 



R 3 -l 




R 1 


R' 


R 1 


i 

R 


2-Fluaroethvl 




2-Oilaroethyl 


Eteryl 


2 -Fluaroethvl 


2<hlarqphenyl 


2,2,2-Trifluoroethyl 


Reryl 


2 -Fluaraefchvl 


3-Gdorcchenyl 


2-Chlaroethyl 


2-Qilflcqphgyi 


0 -PI i M ii »inpit'hv1 


4-QjLarqphgyl 


2,2,2-Trlfluaroethyl 
2-Chlaroethyl 


2-Q&arqpbatyl 






4-FluLx^iJHyi 


5 —PI \ trmr^thvl 




2 , 2 , 2 -Ttifluaroethjrl 


4-Fluacqpheayl 






2-Chlaroethyl 


2-4tet]o^pbctyl 


*5 _pl « ii it i Mhl IwjI 


2^4^CfaojQ^j«2^iyl 


2,2,2 -Trifluaroethyl 


2-^4sthoD^ptccyl 


a r luut oeu *y x 


j t*i i ii w Jft* "iy* 


2 -Cblaroethyl 


2-Pyriayl 


* "riuututsuiyA 




2,2,2 -Trifluaroethyl 


2-PyriArl 


*) —PI f II II 1 M it 1 W ll 




2-Qilaraethvl 


2 J Pyrii(6j3bxtfL 


2-Fluaroetbyl 


3 -T^f luoramethylphenyl 


2 , 2 , 2 -Trifluaroethyl 


2-tyonndixyl 


2-Flucroethyl 


4 -Trifluoromethylpheny-l 






2-Fluaroethyl 


2-I*riayl 






2-Fluaroethyl 


3-iyriayl 






2-Fluarcethyl 


4-Pyriayl 






2-Fluaroethyl 


2-Pyrirmrtiiyl 






2-Fluaroethyl 


4-Pynirajdiiyl 






2-Fluaroethyl 


2^4sthydthi(4iJ«yl 






2-Fluaroethyl 








2-Fluaroethyl 








2-Fluaroethyl 


2 -Eth/1 thdqpheryl 






2-Fluaroethyl 


3-Et±ylthijqphecyl 






2-Fluaroethyl 


4-Eayltirirrteyl 
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Table 30 




1 

R 


R 


R 


Methyl 


2-Pyridyl 


Methyl 


Methyl 


2-Pyrimidinyl 


Methyl 


Methyl 


2 - Me thoxypheny 1 


Methyl 


Methyl 


2 - Chlor ©phenyl 


Methyl 


Ethyl 


2-Pyridyl 


Methyl 


Ethyl 


2 - Pyr imidinyl 


Methyl 


Ethyl 


2 - Me thoxypheny 1 


Methyl 


Ethyl 


2 - Chlor opheny 1 


Methyl 


Xsoprqpyl 


2-Pyridyl 


Methyl 


Isoprqpyl 


2 -Pyr imidinyl 


Methyl 


Isopropyl 


2 - Me thoxypheny 1 


Methyl 


Isoprqpyl 


2 -Chlorophenyl 


Methyl 


Cyc lop ropy 1 


2 -Pyr idyl 


Methyl 


Cyclopropyl 


2 - Pyr imidinyl 


Methyl 


Cyc lop ropy 1 


2 - Methoxypheny 1 


Methyl 


Cyclopropyl 


2 - Chlorophenyl 


Methyl 


2 - Fluor oethyl 


2 -Pyr idyl 


Methyl 


2 - Fluoroe thyl 


2 - Pyr imidinyl 


Methyl 


2-Fluoroethyl 


2 - Me thoxypheny 1 


Methyl 


2 -Fluoroe thyl 


2 - Chlorophenyl 


Methyl 
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Table 31 



O 

u 




R 


K 


Methyl 


2-Pyridyl 


Methyl 


2-Pyrimidinyl 


Methyl 


2 - Me t ho xypheny 1 


Methyl 


2 - Chlorophenyl 


Ethyl 


2-Pyridyl 


Ethyl 


2-Pyrimidinyl 


Ethyl 


2 -Methoxyphenyl 


Ethyl 


2 -Chlorophenyl 


1 sop ropy 1 


2-Pyridyl 


Isopropyl 


2-Pyrimidinyl 


Isopropyl 


2 -Methoxyphenyl 


Isopropyl 


2 -Chlorophenyl 


Cyclopropyl 


2-Pyridyl 


Cyclopropyl 


2-Pyrimidinyl 


-Cyclopropyl 


2 - Methoxyphenyl 


Cyclopropyl 


2 -Oxlorophenyl 


2-Fluoroethyl 


2-Pyridyl 


2-Fluoroethyl 


2-Pyrimidinyl 


2-Fluoroethyl 


2 - Methoxyphenyl 


2-Fluoroethyl 


2 -Chlorophenyl 
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TabU A 




^1 
R 


R 


Propyl 


3 - Benz i Boxazoly 1 




3 -Benzisothiazolyl 




6 - Methoxy - 2 - benzoxazolyl 




5 - Me thoxy - 2 - benz oxa z o ly 1 




6 -Methoxy- 2 -benzothiazolyl 




5 -Me thoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 


Isopropyl 


3 -Benzieoxazolyl 




3 -Benzisothiazolyl 




6 -Methoxy- 2 - benzoxazolyl 




5 -Me thoxy- 2 - benzoxazolyl 




6 -Methoxy- 2 - benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 
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Table B 




R 


R 


Butyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




6 -Methoxy- 2 -benzoxazolyl 




5 -Methoxy- 2 -benzoxa*olyl 




6 -Methoxy- 2 -benzothiazolyl 




5 - Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 


Isobutyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




6 -Methoxy- 2 -benzoxazolyl 




5 -Methoxy- 2 -benzoxazolyl 




6-Methoxy-2-benzothiazolyl 




S -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 
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Table C 




R 1 


R 3 


ayaro^eii acorn 


«3 pcxlz x 6 oxa so ly i 




3 -Benzisothiazolyl 




€ - Methoxy- 2 - benz oxazoly 1 




S -Methoxy- 2 -benzoxazolyl 




6 -Methoxy- 2 -benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 


CJyclobutyl 


3 -Benzieoxazolyl 




3 -Benzisothiazolyl 




€ -Methoxy-2 -benzoxazolyl 




5 -Methoxy- 2 -benzoxazolyl 




6 -Methoxy-2 -benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 
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R 1 


R S 


Cyclop entyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




* - Methoxy- 2 -benzoxazolyl 




5 -Methoxy- 2 -benzoxazolyl 




6 -Methoxy- 2 -benzothiazolyl 




S -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2-Benzoxazolyl 


Methyl amino 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




£ -Methoxy- 2 -benzoxazolyl 




5 -Methoxy- 2 - benzoxazolyl 




6 -Methoxy-2 -benzothiazolyl 




5-Methoxy-2-benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 



EP 0 878 194 A1 



Table « 




R 1 


R 3 


2-Fluoroethyl 


3 -Benzisoxazolyl 




3 -Benzieothiazolyl 




6 -Methoxy- 2 -benzoxazolyl 




5 -Methoxy-2 -benzoxazolyl 




6 -Methoxy- 2 -benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzothiazolyl 


2-Hydroxyetbyl 


3 -Benzisoxazolyl 




3 -Benzieothiazolyl 




6 -Methoxy- 2 -benzoxazolyl 




5 -Methoxy- 2 -benzoxazolyl 




6 -Methoxy-2 -benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 
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Table F 



O 




R 1 


R 3 


R 4 


Methyl 


3 -Benzisoxazolyl 


Methyl 




3 -Benzisothiazolyl 


Methyl 




6 -Methoxy-2 -benzoxazolyl 


Methyl 




5 -Me thoxy- 2 -benzoxazolyl 


Methyl 




6 -Me thoxy- 2 -benzothiazolyl 


Methyl 




5 - Me thoxy- 2 - benzothia zoly 1 


Methyl 




2 -Benzoxazolyl 


Methyl 


Ethyl 


3 -Benzisoxazolyl 


Methyl 




3 - Benzisothiazolyl 


Methyl 




6 -Methoxy-2 -benzoxazolyl 


Methyl 




5 -Methoxy-2 -benzoxazolyl 


Methyl 




*6 - Me thoxy - 2 - ben z o t hi a z o ly 1 


Methyl 




S- Methoxy-2 -benzothiazolyl 


Methyl 




2 -Benzothiazolyl 


Methyl 




2 -Benzoxazolyl 


Methyl 
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Table <3 




R 1 


R s 


Methyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




€ -Methoxy-2 -benzoxazolyl 




5 -Methoxy-2 -benzoxazolyl 




6 -Methoxy- 2 - benzothiazoly 1 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazoly 1 


Ethyl 


3 -Benzisoxazolyl 




3 -Benzisothiazolyl 




6 -Methoxy- 2 -benzoxazolyl 




5 - Methoxy - 2 - benzoxazolyl 




6 -Methoxy- 2 -benzothiazolyl 




5 -Methoxy- 2 -benzothiazolyl 




2 -Benzothiazolyl 




2 -Benzoxazolyl 



The compounds of the formula <la), (lb) or (Ic) as the active ingredient of the present invention preferably include : 

1 -cyclopropyl^-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-{4-(2-pyrimidinyl)pipera2in-1 -yl]quinoline-3-carboxy1ic 
acid, 

1 -cyclopropyl^6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-t4r(2-pyridyl)pipera2in-1 -yl]quinoline-3-cattooxylic 
acid, 

1 -cyclopropyl-6-fluoro-6-trif luoromethyl-1 ,4-dihydro-4-oxo-7 J4^2-methoxyphenyl)piperazin-1-yl]quinoline-3^car- 
boxylicackj, 

1 -cyclopropyl-6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-6w)-7r(4-pheny!piperazin-1 -yl)quinoline-3-carboxylic acid. 
1 -cyclopropyl-6-f luoro-8-trif luoromethyl-1 t 4-dihydro-4-oxo-7T[4-<3-chlorophenyl)piperazin-1 -yf}quinoline-3=carboxy- 
lic acid, 

1 -cyclopropyl^6-fluoro-6-trif luoromethyl-1 ,4-dihydro-4-oxo-7H4^(4-f luorophenyl)pipera2in-1 -yl]quinoline-3*carboxy- 
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lie acid, 

1<yclopropyl*-fluoro*-tr«luoro^ 

carboxyiic acid, . 

8-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-744-{2-pyrimidiny1)piperazin-1 -yl]quinoline-3-carboxylic acid, 

6-f liioro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -n«thyl-7-{4-(2-pyridyl)piperazin-1 -y1]quinoline-3*arboxylic acid. 

1 -ethylS-f luoro-8-trif luoromethyl-1 ,4-dihydro^-oxo-7-{4-<2-pyrimidinyl)pperazin-1 -yl]quinoline-3-carboxylic acid, 

1 -ethyl-64luwo-8-trHluoromethyl-1 ,4<Jihydro-4-oxo-7-t4-(2-pyridyl)piperazin-1 -yl]quinoline-3-carboxy1ic acid. 

l-ethyl-6-fluOTO-8-trffluoromethyl-1,4-dihydro^^ 

acid 

6-fluoro-8-trifluaorne%l-1.4-dihydro-4-oxo-1-fe^^ 
acid 

luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -isopropyl-7<4-(2-pyridyl)piperazin-1 -yl]quinoline-3-cartx)xylic acid, 
6-fluoro-8-trifiuoromethyM,4<iihydro-4-^^^ 

y'icacid, „ . r „ . 

6-fluoro-1-<2-fluoroethyl)-8-triflu^ 

yiicacid, 

6-f luoro-1 -(2-f luoroethyl)-8-trif luoromethyl-1 ,4Kiihydro-4-oxo-7-l4-(2-pyridyl)piperazin-1 -yl]quinolirte-3-carboxylic 
acid, 

6-f luoro-1 -{2-f luoroethyl)-8-trif luoromethyl-1 ,4-dihydro-4^oxo-7-.(4-t2-methoxyphenyl)pipera2in-1 -yQquinoline-3- 

carboxyiic acid, . 
64luoro-8-trifluaomethyl-1,4<iihydro^^ 

Sluoro-8-trifluaom^^^^^ 
acid 

6-f luoro-8-trif luoromethyl-1 .4-dihydro-4-oxo-1 -methyl-7-(4-phenylpiperazin-1 -yl)quinoline-3-carboxylic acid, 
6-f luoro-8-tri«uoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(4-f luorophenyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1-methyl-7-[4-(2-thiazolyDpiperazin-1 -yl]quinoline-3-carboxylic acid. 

6-fluoro-8-trifluoromethyl-1.4-dihydro-4-oxo-1-m^ 

lie acid, 

1 -ethyl-6-f luoro-8-frKluoromethyl-1 ,4-d^ 

acid, ,. 
1 -ethyl-6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-l4-(4-chlorophenyl)piperazin-1 -yllqumoline-3-carboxylic 

acid, 

1-e%l-6-fluoro-8-trifluorariethyl^ 
ylic acid, 

1 -ethyl -e-fluoro-S-trifluoromethyl-l ,4-dihydro-4-oxo-7-{4-(2-fluorophenyl)piperazii>1 -yl]quinoline-3-carboxylic acid, 

1-ethyl-6-fluoro-8-trmiJoromethyl-1.4-dih^^ 

acid 

1 -cyclopropyl^-f luoro-8-trifluoromethyl-1 ( 4-dihydro-4-oxo-7.[4-(2-pyridyl)piperazin-1 -yljquinoline-a^artwxylic 
acid5-morpholinoethyl ester, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[3-methyl-4-t2-pyrimidinyl)piperazin-1 -ylJquinohne-3-car- 

boxylic acid, . 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-(4-(2-pyrimidinyl)homopiperazin-1 -yl]quinoline-3-carboxy- 

lie acid 

6-f luoro-8-trrf luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7->[4-(2-benzothiazolyl)pipera2in-1 -ylJquinoline-3-carboxylic 
acid 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4^(2-ben20xazolyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid 

6-f luoro-8<iif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7-14-(2^benzothia2olyl)piperazin-1 -yl]quinolirie-3<arboxylic 
acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-t4^2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carboxy- 
lie acid 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7^4-(6-methoxy,2-benzothiazolyl)piperazin-i -yQquinoline- 
3-cartx)xylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4oxo-1 <2-hydroxyethyl)-7-[4-{2-beazothiazolyl)piperazm-1 -ylJquinoline-3- 
carboxylic acid, and 

6-f luoro-8-d'rf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-744^2^ervzoxa2dyl)piperazin-1-yllquinoline-3^r- 
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boxylic acid, 

more preferably : 

1 -cyclopropyl^-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-77[4-(2-pyridyl)piperazin-1 -yl]quinoline-3Tcafboxylic 
acid, 

6-fluoro-8-trifluoromethyl-1,4<Jihydro^ acid, 
6-fluoro-8-trifluoromethyl-1 ,4-dihydro-4-oxo-1-methyl-7-{4-(2-pyridyl)pipera2in-1 -yl]quinoline-3-carboxylic acid, 
1 -ethyl^-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-(4^(2-pyridyl)piperazin-1 -y0quinoline-3<arboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo- 1 -methyl-7-{4-<4-f luorophenyl)piperazin-1 -yl]quinoline-3<arboxylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1-methyl-7^{4-(2-thiazolyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-;{4^2-benzothiazolyl)piperazin-l -yl]quinoline-3-carboxylic 
acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-744-(2-benzothiazolyl)piperazin-1 -yl]quinoline-3-cart)oxylic 
acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-{4-(2-benzothiazolyl)piperazin-1 -yQquinoiine-3oarboxy- 
lic acid, 

~6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyi-7-[4-(6-methoxy^2-benzothiazolyl)pipera2in-1 -yljquinoline- 
3-carboxylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-{4-=(2-benzothia20lyl)pipera2in-1 -yl]quinoline-3- 
carboxylic acid, and 

6-f I uoro-8<jrf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-7-[4-(2-benzoxazoly0piperazin-1 -yl]quinoline-3-car- 
boxyllc acid, 

still more preferably : 

1 -cyclopropyl-6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-(4-(2-pyriclyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid, 

6-f luoro-8-trifluoromethyl-1 ,4<iihydro-4-oxo-1 -methyl-7-{4^2-pyrimidinyl)piperazin-1 -yl]quinoline-3-carboxylic acid. 
6-fluoro-8-trifluoromethyl-1 ,4-dihydro-4-oxo-1-methyl-7-{4-(2-pyridyl)piperazin-1 -yl)quinoline-3-carboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4<lihydro-4-oxo-1 -methyl-7-[4-(2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7-[4<2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid, 

6-f luoro-8-difluoromethoxy-1 ,4-dihydro-4-oxo-1 -methy1-7-[4- 

(2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 6-f luoro-8-dif luoromethoxy-1 ,4<Jihydro-4-oxo-1 - 
methyl-7-[4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 

6-f luoro-8<lif luoromethoxy-1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-t4^{2-benzothiazolyl)piperazin-1 -ylJquinoline-3- 
carboxylic acid, and 

6-f luoro-8-dif luorometroxy-1 ,4-dihydro-4-oxo-1 -methy1amino-7-[4-(2-benzoxazolyl)piperazin-1 -yFJquinoline-S^r- 
boxylic acid, and 

most preferably : 

6-f luoro-8-trrfluoromethyM ,4<lihydro-4-oxo-l-methyl-75[4-<2-pyrimidinyl)piperazin-1 -yl]quinoline-3-cart>oxyl»c acid, 
6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7-[4-(2-benzothiazolyl)piperazin-1 -yl}quinoline-3-cart)Oxylic 
acid, 

6-f luoro-8-d'rf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(2-benzothiazolyl)piperazin-1 -yQquinoline-3-carboxy- 
lic acid, 

6-f luoro-8<lrf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(6-methoxy^2-benzothiazolyl)piperazin-1 -yljquinoline- 
3-carboxylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-[4^2-benzothiazolyl)piperazin-1 -yl]quinoline-3- 
carboxylic acid, and 

6-f luoro-8-drf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-7^4-<2-benzoxazolyl)piperazin-1 -yl]quinoline-3-car- 
boxylic acid. 

The compounds of the formulae (la), (lb) and<lc) as the active ingredients of the present invention-can be prepared 
according to the method described in €P-A-*572,259<JP-A-H6-1 16241) and/or the method described in WO/02512 and 
analogous methods thereof. 

The reverse transcriptase inhibitor which is an active ingredient of the present invention refers to a drug that inhibits 
reverse transcriptase encoded by HIV gene, typical .examples of which include nucleoside type-compounds and dipyri- 
dodiazepin type compounds, preferably, ZOVH[zidovudine), DDI (didanosine), DOC (zalcitabine), d4T4stavudine), 3TC 
4lamivudine),^&(524W91) and nevirapine, more preferably ZOV, OOI and nevirapine, and most preferably «ZOV. 
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Structural formulae of the typical examples of reverse transcriptase inhibitors are shownfcelow. 
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DDI (didanosine: 2',3'-dideoxyinosine) is described in4JSP-4,835.104. 
DDC <zateitabine:2\3,-dideoxycytidine) is described in EP-A-285,884. 
d4T<stavudine:2\3 , <lideoxy^'3 , Klehydrothymidine) is described in€P-A-334,368. 

3TC (lamivudine: 4-amino-1-{2-hydroxymethyl-1,3-oxathtora^^ is described in WO 

s 91/17159. 

FTC (524W91: 4-amino-S-fluoro-H2-hydroxmet^ is described in €P-A- 

^526,253. 

Nevirapine (ll^ydopropyl-SJI^ihydro^-methyl-SHKjipyridoia^^'^'-e] tL4] diazepirv6-one) is desaibed in 
€P-A-429,987. 

w in addition, the reverse transcriptase inhibitor of the present invention also includes hydrates of the above-men- 
tioned compounds. 

The HIV protease inhibitor which is an active ingredient of tie present invention refers to a drug that inhibits HIV 
protease, typical examples of which include dipeptide type impounds and tripeptide type compounds, preferably VX- 
478, KNI-272, AG-1343, saquinavir, ritonavir, indinavir and compound A, and more preferably AG-1343, saquinavir, 
15 ritonavir and indinavir. 

Structural formulae of some typical examples of HIV protease inhibitors are shown below. 



•55 
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so 



55 




VX-478 ([2R-hydroxy-3-[[{4-aminophenyl)sulfonylK2-methylpropyl)amino]- 1S-(phenylmethyl)propyllcartam"»c acid 
3S-tetrahydrofuranyl ester) is described in WO 94/05639, WO 95/33464 and so forth. 

KNU272 ([4fH3l2S*,3<S(R*)], 4R1-N<1,1<limethyl4ah^^ acetyflamino]«3- 
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(methylthio)-1-oxopropyl] amino]-1-oxo-4-phenylbutyl-4-cait>oxamide) is described-in€P-A-574,135. 

AG-1343({3S-(3R*. 4aR*. 8aR*. 2S', aS'H^-tydraxytf^nyltr^^ 
hydroxyphenyOperitylfl in> for exam P ,e - ^° ^'O^ 3 - 

Saquinavir 4N-t-butyl-decahydro-212(R)-hydroxy-4-phenyl^ 
5 /4aS8aS)-iscquinoline-3<S)-carboxamide) is described in, for example, €P-A-432.€95. 

Ritonavir (<.2S3S,5S)-S^N-(N-«N-rnethyl-N-«2HSopropyM-foia20lyt)methyl)arnino) carbonyl)vahnyl)amino)-2-(N- 
«5-thiazolyl)methoxycarbonyi) amino)-1.6-diphenyl-3-hydroxyhexane) is described in. for example WO 94/14436^ 

Indinavir (N-(2(R)-riydrcKy-1<S)-irKiany1)^R)^h -(t- 
butylcarboxamido)i3iperazinyl))-pentaneamide) is described in, for example, in€P-A-541 ,168. 
to Compound A (<2S,3S)-3K3-hydroxy-2-rrethytoenzoyl)amir^ 
tert-butylamide) is described in WO 96/28423. 

In addition, the HIV protease inhibitor of the present invention also includes hydrates of the above-mentioned com- 

^"In the present invention, while one kind or two or more kinds of a quinolone carboxylic acid having anti-HIV activity 
rs is used, one kind or two or more kinds of a reverse transcriptase inhibitor is used, and one kind or two or more kinds of 
an HIV protease inhibitor is used, preferably, 

1) one kind of a quinolone carboxylic acid having anti-HIV activity and one kind of a reverse transcriptase inhibitor, 

so 2) one kind of a quinolone carboxylic acid having anti-HIV activity and one kind of an HIV protease inhibitor, and 

3) one kind of a quinolone carboxylic acid having anti-HIV activity, one kind of a reverse transcriptase inhibitor and 
one kind of an HIV protease inhibitor are used combinedly. 

25 The AIDS therapeutic agent or preventive agent of the present invention is. preferably, 

1) the therapeutic or preventive agent wherein the quinolone carboxylic acid having anti-HIV activity as an active 
ingredient is a compound of formula (la), (lb) or (Ic). 

2) the therapeutic or preventive agent wherein the quinolone carboxylic acid having anti-HIV activity as an active 
30 ingredient is a compound of formula (la). .... 

3) the therapeutic or preventive agent wherein the quinolone carboxylic acid having anti-HIV activity as an active 
ingredient is a compound of formula <la). wherein 

X is a fluorine atom. 

35 y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group. 

Z is an optionally protected -carboxyl group, 

Q is a group of the formula (d), and R 2 of the formula (d) is a methoxy, dif luoromethoxy or trif luoromethyl group, 
r 1 is a hydrogen atom; or a methyl, ethyl, propyl. isopropyl;2-hydroxyethyl; carboxymethyl; 2*luoroethyl. 2- 
chloroethyl 2,2,2-trifluoroethyl, 2-acetoxyethyl; phenylmethyl. phenytethyl^-pyridyrmethyl^-dimethylaminoe- 
40 thyl 2-morpholinoethyl; amino; methylamino; methoxy; cyctopropyl, cyclobutyl, cyclopentyl. 2-fluorocyclopro- 

pyl;'phenyl. 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2.4-drf luorophenyl; vinyl. 2-propenyl; or-2-propynyl 

Rtea 4^-pvrimidinyl)piperazin-1-yl. 4«2-benzothiazolyl)piperazin-1-yl, 4-(2-benzoxazolyl)piperazin-1-yl, 4- 
(6-methoxy-2-benzoxazolyi)ptperazin-1-yl. 4-(6-methoxy^2-benzothiazolyl)piperazin-1-yl or 4^2-pyndyl)piper- 
45 azin-1-yl group. 

4) the therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is a compound of formula (la), wherein 

■so X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group. 
Z is an optionally protected carboxyl group. 

O is a group of the formula .(d) andfl 2 of the formula (d) is a methoxy, dif luoromethoxy or trif luoromethyl group. 
R 1 is a methyl, ethyl. 2-hydroxyethyl.2-fluoroethyl.-cyclopropyl or methylamino group. 
•55 R is a 4<2-pyrimidinyl)piperazin-1-yl, *(2-benzothiazolyl)piperazin-1-yl. 4-(2-pyridyl)piperazin-1-yl. 4-(2-ben- 

zoxazolyl)piperazin-1-yl or 4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yl group. 

5) the therapeutic or preventive agent in which the-quinolone -carboxylic acid having anti-HIV activity as the active 
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ingredient is 

l-cyclopropyl^-fluoro-8-trrfluororro^ 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4^2-pyrimidinyl)piperazin-1 -yl]quinolir>e-3-carboxylic 
acid, 

6-f luoro-8-triffluoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-(4-(2-pyridyl)piperazin-1 -yl)quindine-3-carboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methy!-7-i4-(2-benzothiazolyl)piperazin-1 -yl]quino1ine-3<arbox- 
ylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -e%l-7^4^2-benzothiazolyl)piperazin-1 -yl]quinoline-3-cart>ox- 
yticacid, 

6-fluoro-8-difluoromethoxy-l,4-dihydro-4^^ 
boxylic acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4<lihydro-4-oxo-1 -methyl-7^4-<6-methoxy^-ben20thiazolyl)piperazin-1 -yQquino- 
line-3-carboxylic acid, 

6-f luoro-8-drf luoromethoxy-1 ,4-dihydro-4-oxo-1 s (2-hydroxyethyl)-7^4-«(2-ben20thiazolyl)pipera2in-1 -yflquino- 
1ine-3*carboxylic acid or 

6-fluoro-8-difluoromethoxy-1,4-dihydro-4-oxo-1-r^ 
carboxylic acid, 

6) the therapeutic or preventive agent in which the reverse transcriptase inhibitor as the active ingredient is ZOV 
(zidovudine), DDI (didanosine), DDC (zalcrtabine), d4T (stavudne), 3TC<lamivudine), FTC (524W91) or Nevirap- 
ine, 

7) the therapeutic or preventive agent in which the reverse transcriptase inhibitor as the active ingredient is ZDV, 
DDI and Mevirapine, 

8) the therapeutic or preventive agent in which the reverse transcriptase inhibitor as the active ingredient isZDV. 

9) the therapeutic or preventive agent in which the HIV protease inhibitor as the active ingredient is VX-478, KNI- 
272. AG-1343. Saquinavir. Ritonavir, indinavir and Compound A, and 

10) the therapeutic or preventive agent in which the HIV protease inhibitor as the active ingredient is AG-1343, 
-Saquinavir, Ritonavir or indinavir. 

Further, the quinolone carboxylic acid having anti-HIV activity as the active ingredient is selected from 1) to 5), 
the reverse transcriptase inhibitor as the active ingredient is selected from 6) to 8). the HIV protease inhibitor as the 
active ingredient is selected from 9) and 10), and the therapeutic agent or the preventive agent obtained by com- 
bining those are preferable and, for example include the following therapeutic agents or preventive agents, 

1 1) the therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is the above-mentioned formula<la), (lb) or (Ic) and the reverse transcriptase inhibitor as the active ingre- 
dient isZDV, DDI, DDC, d4T, 3TC, FTC or Nevirapine. 

12) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is the above-mentioned formula (la) and the reverse transcriptase inhibitor as the active ingredient is 
ZDV, DDI, DDC, d4T, 3TC, FTC or Nevirapine. 

13) a therapeutic or preventive agent in which the quinolone^carboxylic acid having anti-HIV activity as the active 
ingredient is a compound represented by the formula tla), wherein 

X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula (d) is a methoxy, dif luoromethoxy or trif luoromethyl group, 
R 1 is a hydrogen atom; or a methyl, ethyl, propyl, rsopropyl;2-hydroxyethyl; carboxy methyl; 2-fluoroethyl, 
chloroethyl, 2,2,2-trrfluoroethyl;£-acetoxyethyl; phenylmethyl, phenylethyl;5-pyridylmethyl;>2KJimethylaminoe- 
thyl, 2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl. cyclobutyl, cyclopentyl, -2-fluorocyclopro- 
pyl; phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4<Jifluorophenyl; vinyl, 2-propenyl; or2-propynyl 
group, 

R is a 4-(2-pyrimidinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piperazin-1-yl, 4^(2-benzoxazolyl)piperazin-1-yl, 4- 
(6-methoxy=2-benzoxazoly1)piperazin-1-yl, 4-(6-methoxyT2-benzothiazolyl)piperazin-1-yl or 4-{2-pyridyl)piper- 
azin-1-yl group, and the reverse transcriptase inhibitor as the active ingredient is ZDV. DDI and Nevirapine, 

14) a therapeutic or preventive agent in which the^uinolonecarboxylic actd having anti-HIV activity is a^conpound 
of the formula^la), wherein 
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X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or -ethyl group, 
2 is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula (d) is a methoxy, dif luoromethoxy or trif luoromethyl group, 

R 1 is a methyl, ethyl, 2-hydroxyethyl,2-fluoroethyl, cyclopropyl or methylamino group, 

R is a 4r(2-pyrimidinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piperazin-1-yl, 4^2-pyridyl)piperazin-1-yl, 4-(2-ben- 
zoxazolyl)piperazin-1-yl or 4-(6-methoxy-2^enzothiazolyl)piperazin-1-yl group, and the reverse transcriptase 
inhibitor as the active ingredient is ZDV, DDI and Nevirapine. 

15) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyl -6-f luoro-8-trif luoromethyl-1 ( 4^ihydro-4-oxo-7--[4-(2-pyridyl)piperazin-1 -yl]quinoline-3^carboxylic 
acid 

6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7i4-(2-pyrimidinyl)piperazin-1 -yl]quinoline-3-caitK)xylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4^-pyridyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyi-7^4-<2-benzothiazolyl)piperazin-1 -yQquinoline-3-carbox- 
ylic acid, 

6-fluoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -ethyl-7^4-{2-benzothiazolyl)piperazin-1 -yl]quinoline-3-cartx>x- 
ylic acid, 

6-fluoro-8-dif luoromethoxy- 1 ,4-dihydro-4oxo-1 -methyl-7^4 s (2-benzothiazolyl)piperazin-1 -yl]quinoline-3-car- 

boxyiicacid, jx . 

6-fluoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yQquino- 

line-3-carboxylic acid, . 
6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-[4-(2-benzothiazolyl)piperazm-1 -yljquino- 

line-3-carboxylic acid or . 
6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyiamino-7-{4-(2-benzoxazolyl)piperazin-1 -yl]quinoline-3- 
caiboxylic acid, and the reverse transcriptase inhibitor as the active ingredient is ZOV, DDI, DOC, d4T, 3TC. 
FTC or Nevirapine. 

16) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyl^6-f luoro-8-trifluoromethyM ,4<lihydro-4-oxo-7K4-(2-pyridyl)piperazin-1 -yl]quinoline-3-cartx>xylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(2-pyrimidinyl)pperazin-1 -ylJquinoline-3-carboxylic 
acid, 

6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-{4-t2-pyridyl)piperazin-1 -yi]quinoline-3<artDoxylic acid, 
6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-744-(2-benzothiazolyl)piperazin-1 -ylJquinoline-3<arbox- 
ylic acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -ethyl-7-I4-^-beozothiazolyl)piperazin-1 -ylfouinohne-3-carbox- 
ylic acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methyl-7-[4<2-benzothiazolyl)piperazin-1 -yl]quinoline-3^ar- 

boxylicacid, . 

6-f luoro-8-drf luoromethoxy- 1 ,4-dihydro-4^oxo-1 -methyl-7-t4-(6-methoxy^-benzothiazolyl)piperazin-1 -yljquino- 

line-3-carboxylic acid, 

6-f luoro-8^dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-[4-(2-benzothiazolyl)piperazin-1-yllquino- 
line-3^carboxylic acid or 

6-f luoro-8-difluoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-7-J4-(243enzoxazolyl)piperazin-1 -yQqumolme-3- 
carboxylic acid, and the reverse transcriptase inhibitor as the active ingredient is£DV, OOI and Nevirapine. 

17) a therapeutic or preventive agent in which thequinolone carboxylic acid having anti-HIV activity as the active 
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ingredient is, 

1 -cyclopropyl^6-f luoro-8-trif luoromethyl-1 ,4<Jihydro-4-oxo-7-(4-(2-pyridyl)pipera2in-1 -ylJquindline-3-carboxylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4^2-pyrimidinyl)piperazin-1 -ylJquinoline-3-carboxylic 
acid, 

-6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7- J (4-(2^pyridyl)piperazin-1 -yOquinoline-3-carboxylic acid, 

8-fluoro-8-trifluoromethyl-l,4-dihy^ 

yiic acid, 

6-f luoro-8-drfluoromethoxy-l ,4-dihydro-4-oxo-1 -ethyl-7<4<2-benzothiazolyl)piperaa^^ 
ylic acid, 

6-f luoro-8-difluoxymethoxy-i ,4<lihydro-4-oxo-1 -methyl-7-[4^2-ben20thiazolyl)piperazin-1 -yl]quinoline-3K»r- 
boxylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-{4-.(6-methoxy-24>e^^ -yljquino- 
line-3-carboxylic acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 K2-hydroxyethyl)-7-(4-(2-benzothia2olyl)piperazin-1 -yljquino- 
line-3-carboxylic acid or 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-7-[4-(2-ben2oxa20lyl)pipera2in-1 -yQquinoline-3- 
carboxylic acid, and the reverse transcriptase inhfoitor as the active ingredient is ZOV. 

18) a therapeutic or preventive agent in which the quinolone carboxylic having anti-HIV activity as the active ingre- 
dient is the above-mentioned formula (la), (lb) or (Ic), and the HIV-protease inhibitor as the active ingredient is VX- 
478, KNI-272, AG- 1343, Saquinavir, Ritonavir, indinavir and Compound A, 

19) a therapeutic or preventive agent in which the quinolone carboxylic having anti-HIV activity as the active ingre- 
dient is the above-mentioned formula (la), and the HIV protease inhibitor as the active ingredient is VX-478, KNI- 
272, AG-1343. Saquinavir. Ritonavir, indinavir andConpound A. 

20) a therapeutic or preventive agent in which the quinobne<*rboxylic acid having anti-HIV activity as the active 
ingredient is a compound of the formula (la), wherein 

X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or -ethyl group, 
Z is an optionally protected carboxyl group, 

*Q is a group of the formula (d) and R 2 of the formula ^d) is a methoxy, difluoromethoxy or trrfluoromethyl group, 
R 1 is a hydrogen atom; or a methyl, ethyl, propyl, isopropyl;2-hydroxyethyl; carboxyethyl; 2-fluoroethyl,^-chlo- 
roethyl, 2,2,2-trrfluoroethyl; 2-acetoxyethyl; phenylmethyl, phenylethyl;2-pyridylmethyl;^2-dimethylaminoethyl, 
2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl, cyclobutyl, cyclopentyl, 2-fluorocyclopropyl; 
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4<iifluorophenyl; vinyl, 2-propenyl; or 2-propynyl 
group, 

R is a 4K2-pyrimidinyl)piperazin-l-yl, 4-<2-benzothiazolyl>piperazin-l-yl, 4-<2-benzoxazolyl)piperazin-1-y| f 4- 
(6-methoxy-2-benzoxazolyl)piperazin-1-yl, 4-(6-methoxy-2-benzothiazolyl)piperazin-1-yl or 4-<2-pyridyl)piper- 
azin-1-yl group, 

and the HIV protease inhibitor as the active ingredient is VX-478, KNI-272, AG-1343, Saquinavir, Ritonavir, 
indinavir andConpound A, 

21) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is ax»mpound represented by the formula (la), wherein 

X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula (d) is a methoxy, difluoromethoxy or trrf luoromethyl group, 
R 1 is a methyl, ethyl, 2-hydroxyethyl, 2-fluoroethyl, cyclopropyl or methylamino group, 
R is a 4-(2-pyrimidinyl)piperazin-1-yl, 4-(2-benzothiazolyl)piperazin-1-yl. 4-<2-pyridyl)piperazin-1-yl, 4-(2-ben- 
zoxazolyl)piperazin-1-yl or 4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yl group, 

and the HIV protease inhibitor as the active ingredient is VX-478, KN!*272. AG-1343, "Saquinavir, Ritonavir, 
indinavir andConpound A, 



£2) a therapeutic or preventive agent in which the quinobne carboxylic acid having anti-HIV activity as the active 
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ingredient is 

1 -cyc!opropyl*-f luoro-8-trif luoromethyl-1 ,4<Jihydro-4-oxo-7-[4T(2-pyridyl)pipera2in-1 -yl]quinoline-3-carboxylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7^4-42-pyrimidinyI)piperazin-1 -yl]quinoline-3-cartK>xylic 
acid, 

6-f luoro-8-trif luoromethyl-1 f 4-dihydro-4-oxo-1 -methyl-7-{4-(2-pyridyl)piperazin-1 -yQquinoline-3-cartx>xy1ic acid, 
6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-t4-(2-benzothiazolyl)piperazin-1 -yl]quinoline-3-cartx>x- 
yiic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7<4^2-benzothiazolyl]piperazin-1 -yQquinoline-3-carbox- 
ylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4<lihydro-4-oxo-1 -methyl-7-{4-(2-benzothiazolyl)pipera2in-1 -yl}quinoline-3-car- 
boxylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yQquino- 
line-3-carboxylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-J4-(2-benzothiazoly0piperazin-1 -yljquino- 
line-3-carboxylic acid or 

6-f luoro-8<frf luoromethoxy-1 ,4-dihydro-4-oxo-1 -metfiylamino-7-[4-(2-benzoxazolyl)piperazin-1 -yl]quinoline-3- 
carboxylic acid, and the HIV protease inhibitor as the active ingredient is VX-478, KNI-272, AG-1343, Saquina- 
vir, Ritonavir, indinavir and Compound A, 

23) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyl-6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7^4-(2-pyridyl)piperazin-1 -ylJquinoiine-3-carboxylic 
acid. 

6-f luoro-8-W luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-12-pyrimidinyl)piperazin-1 -yl}quinoline-3-cartx>xylic 
acid. 

6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7r[4-(2-pyridyl)piperazin-1 -yQquinoline-3-carboxylic acid, 
6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-<2-benzothiazolyl)piperazin-1 -yOquinoline-3-carbox- 
ylic acid, 

6-fluoro-8<Jif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7^4-(2-benzothiazolyl)piperazin-1 -yl]quinoline-3-carbox- 
ylicacid, 

6-f luoro-8-dif luoromethoxy-1 ,4<iihydro-4-oxo-1 -methyi-7-[4-{2-benzothiazolyl)piperazin-1 -yl}quinoline-3*car- 
boxylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-<6-methoxy-2-benzothiazolyl)piperazin-1 -yQquino- 
line-3-cartx)xylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -(2-hydroxyethyl)-7-[4-(2-benzotNazolyl)piperazin-1 -yljquino- 
Hne-3-cartX)xylic acid or 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methylamino-7-[4<2-benzoxazolyl)piperazin-1 -yQquinoline-3- 
carboxylic acid, and the HIV protease inhibitor as the active ingredient is AG-1343, Saquinavir, Ritonavir or 
indinavir, 

24) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is the above-mentioned formula (la), (lb) or (Ic), the reverse transcriptase inhibitor as the active ingredi- 
ent is ZDV, DDI, DDC, d4T, 3TC, FTC or Nevirapine, and the HIV protease inhibitor as the active ingredient is VX- 
478, KNI-272, AG-1343, Saquinavir, Ritonavir, indinavir and Compound A, 

25) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is the above-mentioned formula -(la), the reverse transcriptase inhibitor as the active ingredient is>ZDV, 
DDI, DDC. d4T, 3TC, fTC or Nevirapine, and the HIV protease inhibitor as the active ingredient is VX-478, KNI- 
272, AG-1343, Saquinavir, Ritonavir, indinavir andCompound A, 

26) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is a compound represented by the formula<la), wherein 

X is a fluorine atom. 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 

is an optionally protected carboxylic group. 
Q is a group of the formula <d) and B* ol the formula<d) is a methoxy, dif luoromethoxy or trif luoromethyl group, 
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R 1 is a hydrogen atom; or a methyl, ethyl, propyl, isopropyl; 2-hydroxyethyl;carboxymethyl; 2-fluoroethyl, 2- 
chloroethyl, 2,2,2-trifluoroethyl; 2-acetoxyethyl; phenylmethyl, phenylethyl;2-pyridylrnethyl;2<Jimethylaminoe- 
thyl, 2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl, ryclobutyl, cyclopentyl, 2-f luorocyclopro- 
pyl; phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,2 1 4-difluorophenyl; vinyl, 2-propenyl; or 2-propynyl 
group, 

R is a 4-(2-pyrimidinyl) piperazin-1-yl, 4-t2-benzothiazolyl)piperazin-1-yl, 4-.(2-benzoxazolyl)piperazin-1-yl, 4- 
<6-methoxy-2-benzoxazolyl)piperazin-1-yl, 4-t6-methoxy^2-benzothiazolyl)piperazin-1-yl or 4-(2-pyridyl)piper- 
azin-1 -yl group, and the reverse transcriptase inhibitor as the active ingredient is<ZDV, DDI and Nevirapine, and 
the HIV protease inhibitor as the active ingredient is VX-478, KNI-272, AG-1343, Saquinavir/Ritonavir, indina- 
vir and Compound A, 

27) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is a compound represented by the formula (la), wherein 

X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 
2 is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula {d) is a methoxy, drf luoromethoxy or trif luoromethyl group, 
R 1 is a methyl, ethyl, 2-hydroxyethyl, 2-fluoroethyl, -cyclopropyl or methylamino group, 
R is a 4-(2-pyrimidinyl)piperazin-1-yl, 4-<2-benzothiazolyl)piperazin-1-yl f 4-(2-pyridyl)piperazin-1-yl, 4-(2-ben- 
zoxazolyl)piperazin-1-yl or 4-(6-methoxy-2-benzothiazolyt)piperazin-1-yl^group, and the reverse transcriptase 
inhibitor as the active ingredient is ZDV, DDI and Nevirapine, and the HIV protease inhibitor as the active ingre- 
dient is VX-478, KNI-272, AG-1343, Saquinavir, Ritonavir, indinavir andCompound A, 

28) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is a compound represented by the formula < la), wherein 

X is a fluorine atom, 

Y is a hydrogen or fluorine atom, or an amino, methyl or ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula (d) is a methoxy, dif luoromethoxy or trif luoromethyl group, 
R 1 is a methyl, ethyl, 2-hydroxyethyl, 2-fluoroethyl, cyclopropyl or methylamino group, 
R is a 4-(2-pyrimidinyl)pperazin-1-yl, 4-<2-benzothiazolyl)piperazin-1-yl f 4-(2-pyridyl)piperazin-1-yl, 4-(2-ben- 
zoxazolyl)piperazin-1-yl or 4-(6-methoxy-2-benzothiazolyl)piperazin-1-yl group, and the reverse transcriptase 
inhibitor as the active ingredient is ZDV, DDI and Nevirapine, and the HIV protease inhibitor as the active ingre- 
dient is AG-1343, Saquinavir, Ritonavir or indinavir, 

29) a therapeutic or preventive agent in which the quinolone -carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyW luoro-8-trif luoromethyl- 1 ^-dihydro^-oxo-T^^-pyridyOpiperazin-l -yl]quinoline-3^carboxylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-J4-^2-pyrimidinyl)piperazin-1 -yl]quinoline-3=carboxylic 
acid, 

-6-f luoro-8-trifluoromethyl-1 ,4-dihydro-4-oxo-1 -me%l-7-J4^2-pyridyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 
6-f luoro-8-trif iuoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-|4-<2-benzothiazolyl)piperazin-1 -yl]quinoline-3^carbox- 
ylicactd, 

•6-f luoro-8-dif luoromethoxy- 1 ,4<Jihydro-4-oxo-1 -ethyl-7 j [4-(2-benzothiazolyl)pperazin-1 -ylJquinoiine-3*carbox- 
ylrc acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methyl-7-[4-{2-benzothiazolyl)piperazin-1 -yl]quinoline-3-car- 
boxylic acid, 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methyl-7-{4^6-methoxy^-benzothiazolyl)piperazin-1 -yljquino- 
line-3-carboxylic acid, 

*6-f luoro-6-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -<2-hydroxyethyl)-7-l4^(2-benzothiazolyl)piperazin-1 -yQquino- 
line-3<carboxylic acid or 

6-f luoro-8-dif luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methylamino-7^4n(2-benzoxazolyl)piperazin-1 -yQquinoline-3- 
<carboxylic acid, and the reverse transcriptase inhibitor as the active ingredient is -ZDV, and the HIV protease 
inhibitor as the active ingredient is VX-478, KNI-272, AG-1343, Saquinavir, Ritonavir, indinavir and Compound 
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A, 

30) a therapeutic or preventive agent in which the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyi-6-f luoro-8-trrf luoromethyl-1 ,4-dihydro-4-oxo-7-{4-<2>pyridyl)pipera2in-1 -yI]quinoline-3-<jait>oxync 
acid, 

8-f luoro-8-tritiuoromethyl-1 ,4-dihydro-4-oxo«1 -methyl-7-.[4--(2-pyrimidinyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid, 

*-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7^4-(2-pyridyl)pipera2in-1 -yqquinoline-3-carboxylic acid. 
6-fluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-14-^-benzothiazolyl)pipera2in-1 -yQquindine-3-carbox- 
yltc acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -ethyl-7-i4^2-benzothia20ly1)piperazin-1 -yl]quinoline-3-carbox- 
ylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-{2-ben20thiazolyl)piperazin-1 -yl]quinoline-3<ar- 
boxyiic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7<4-(6-methoxy-2-benzothiazolyl)piperazin-1 -yljquino- 
line-3-carboxylic acid, 

6-fluoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxo-1 --(2-hydroxyethyl)-7-[4-(2-benzotHazolyl)piperazin-1 -yQquino- 
line-3-carboxylic acid or 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4K>xo-1 -methylamino-7-[4^2-benzoxazolyl)piperazin-1 -yl]quinoline-3- 
carboxylic acid, and the reverse transcriptase inhibitor as the active ingredient is ZDV, and the HIV protease 
inhibitor as the active ingredient is AG-1343,^Saquinavir, Ritonavir or indinavir. 

In the present invention specific combinations of quinolone<»rboxylic acid having anti-HIV activity and/or reverse 
transcriptase inhibitor and/or HIV protease inhibitor used in combination for the treatment and prevention of AIDS 
include the combinations described below, but the present invention is not limited to these combinations. 

The quindone^rboxylic acid having anti-HIV activity shown in Table H are indicated with the numbers of the Prep- 
aration examples in which they are prepared. 



Table H 



No. 


Quinolone oatboxylic 
acid 


Reverse transcriptase 
inhibitor 


Protease inhibitor 


1 


117 


ZOV 




2 


144 


ZDV 




3 


147 


ZDV 




4 


149 


ZDV 




5 


151 


ZDV 




6 


1S6 


ZOV 




7 


117 


DDI 




8 


144 


DDI 




9 


147 


DDI 




10 


117 


Nevirapine 




11 


144 


Nevirapine 




12 


147 


Nevirapine 




13 


117 


ZDV 


AG-1343 


14 


144 


•ZDV 


AG-1343 


15 


147 


ZOV 


AG-1343 


16 


149 


ZDV 


AG-1343 
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Table H .(continued) 





INO. 


vju i nuiuiH? K^aiuoxy i ic 
acid 


Qtt/arco (rflncrrinioca 
nt?vci be u cu Ibu IjJlcxot; 

inhibitor 


Prntoaco inHiKitnr 
nuicaoc iiiillUllUi 


5 


17 " 


151 


ZDV 


AG-1343 




18 


156 


ZDV 


AG-1343 




19 


117 


ZDV 


Saquinavir 




20 


144 


ZDV 


Saquinavir 


10 


21 


147 


ZDV 


Saquinavir 




22 


149 


ZDV 


Saquinavir 




23 


151 


ZDV 


Saquinavir 


15 


24 


156 


ZOV 


Saquinavir 




25 


117 


•ZDV 


Ritonavir 




26 


144 


ZDV 


Ritonavir 




27 


147 


ZDV 


Ritonavir 


20 


28 


149 


^DV 


Ritonavir 




29 


151 


ZDV 


Ritonavir 




30 


156 


ZDV 


Ritonavir 



25 

In the present invention, outstanding effects superior to those obtained in the case of using .each agent alone are 
demonstrated by combined use of the quinolone carboxylic acid having anti-HIV activity, reverse transcriptase inhibitor 
and HIV protease inhibitor. 

In addition, these effects are brought about even if two or three kinds of the agents are not present simultaneously 
30 in the body. Namely, the effects are demonstrated even if two or three kinds of the agents are not simultaneously 
detected in the blood. 

In the treatment of AIDS, there is a tendency towards combination therapy, and it is convenient to administer two 
or three kinds of drugs simultaneously For this reason, the quinolone carboxylic acid having anti-HIV activity, reverse 
transcriptase inhibitors and/or HIV protease inhibitors can be administered in the form of a blended agent. In terms of 
35 preparation technology, when it is not desirable to simultaneously mix the agents physically, each single agent can be 
administered simultaneously. In addition, as was previously stated, since outstanding effects are demonstrated even 
when two or three kinds of the agents are not administered simultaneously, one of the agents can also be administered 
at suitable intervals after administration of the other(s). The allowed maximum limit on the administration interval of the 
two or three kinds of drugs to achieve the outstanding effects brought about by the two or three kinds of drugs can be 
40 confirmed through clinical testing or animal experiments. 

The administration route of the quinolone carboxylic acid having anti-HIV activity, reverse transcriptase inhibitor 
and HIV protease inhibitor used in the present invention is an oral route and a non-oral route. 

Thus, two or three kinds of drugs can be separately prepared in unit administration forms or physically in a single 
unit administration form by mixing the two or three kinds of drugs. €xamples of unit administration forms include formu- 
45 lations for oral administration preparations such as tablets, capsules, granules, powders, syrups, etc. or formulations for 
non-oral administration such as intravenous injections, intramuscular injections, suppositories, etc., and these can be 
prepared by routine preparation technology. 

The doses and dosing ratios of the quinolone caiboxylic acid having anti-HIV activity, reverse transcriptase inhibitor 
and HIV protease inhibitor used in the present invention will vary over a wide range depending upon the activities of the 
50 individual drugs and various other conditions including the symptoms, age and body weight of the patient. 

In addition, the dose of the quinolone carboxylic acid having anti-HIV activity reverse transcriptase inhibitor and 
HIV protease inhibitor is lower than the case of using individual agents due to the outstanding effects produced by com- 
bined use of these two or three kinds of drugs. 

•For example, in the case of a quinolone carboxylic acid having anti-HIV activity and a reverse transcriptase inhibitor. 
55 the doses are 15 mg and 100 mg, respectively, in thecase of^uinolonecarboxylic acid having anti-HIV activity and an 
HIV protease inhibitor, thedoses are5 mg and 300 mg, respectively, and in the^case of aquinolonecarboxylic acid hav- 
ing anti-HIV activity, a reverse transcriptase inhibitor and an HIV protease inhibitor, the doses are 3 mg,20 mg and 180 
mg, respectively. 



EP 0 878 194 A1 



Although the doses of quinolone carboxylic acid having anti-HIV activity, reverse transcriptase inhibitor and HIV 
protease inhibitor used in the present invention will vary over a wide range, in general, their doses <mg of drug 
used/day) are about 1 to 100 mg. 10 to 500 mg and 10 to 500 mg, respectively. 

The ratios of the doses of these two or three kinds of drugs will vary over a wide range, ingeneral, in terms of weight 
5 ratio, the ratio is within a range from 1 500 to 1 :5 in the case of a quinolone carboxylic acid having anti-HIV activity and 
a reverse transcriptase inhibitor, within the range from 1 500 to 1 :5 in the case of a quinolone carboxylic acid having 
anti-HIV activity and an HIV protease inhibitor, and in the case of a quinolonecarboxyTic acid having anti-HIV activity, a 
reverse transcriptase inhibitor and an HIV protease inhibitor, the ratio of the largest amount of drug to the smallest 
amount of drug is within a range from 1 500 to 1 5. 
10 In the present invention, the quinolone carboxylic acid having anti-HIV activity, reverse transcriptase inhibitor and 
HIV protease inhibitor are administered once per day in the above-mentioned doses or at several times per day -simul- 
taneously or at different times. 

The present invention will be described in more detail by way of examples, but the scope of the present invention 

is not limited to these examples. 

75 

Best Mode for Carrying out the Invention 
{Example) In Vitro Combined Test 
20 1 ) Cells and Virus Strain 

Human T cell transformed cell line MT4 cells were cultured in RPMI 1640 medium containing 10% fetal bovine 
serum. HIV-1 „, 6 strain was obtained from HIV-1„, B chronically infected Molt-4 cells as a supernatant fluid and used as 
the source of infectious viruses. The 50% tissue culture infectious dose (TCIO50) of this fluid was determined by the 
25 endpoint titration methods. 

2) Drug Combined Test 

The compound of Preparation example 117 was added in a serial dilution in the vertical direction to six 96-well 
30 microtiter plates. As a result of adding ZDV (Sigma) in a serial dilution in the horizontal direction, diluted-solutionscon- 
taining mixtures of various concentrations were prepared in 96-well microtiter plates (n=4). 

MT4 cells were exposed to HIV-1 mB fluid at a multiplicity of infection (m.o.i) 0.001 TCIDso/ml at 37°C for 1 hour, then 
the cells were washed twice with PBS, and aliquots (5 x 10 4 cells/well) were placed in the plates containing various-con- 
centration of agent prepared as described above. After incubation for6 days, the survival rate of infected MT4cells was 
35 determined by the cell survival test using MTT {Sigma). Incidentally, in this test, the absorbance at CD. 540 nm was 
measured by a plate reader, and the survival rate was determined by drawing a cell survival curve. 

3) Analysis of Combined Test Data 

40 Analysis was performed according to the method of Barenbaum using an isobologram and combination index<CI) 
(Barenbaum, M.C., Pharmacol. Rev., 41 , 93-141 , 1989). In this case. theCI value was calculated by the general isobole 
equation. Determination of synergy, addition and competitive inhibition was performed by isobologram curve patterns 
and/or statistical comparison of experimental CI values withCI values in typical additive effects<CI values when identi- 
cal compounds are used in combination (0.85±0.1 1 , Taylor, D.L. et aL, AntiviralChem.Chemother., 6, 143-152, 1995)). 

as When the IC50 values in the case of combined use of the compound of Preparation example 1 17 with ZDV were 
plotted in an isobologram, the line resulting from connecting the plotted points was located considerably below the 
straight line indicating the theoretical additive effects, and a curve that indicates the typical synergistic effects was 
drawn {Fig. 1). In this case. CI values were 0.55-0.75 and indicated statistically significant synergistic effects. Similarly, 
synergistic effects were also observed in the case of combined use of the compound of Preparation example 1 17 and 

so DDI and in the case of combined use of the compound of Preparation example 1 1 7 and 3TC. 



Table 32 



9 Preparationexample117^ 
[ng/ml] 


ZDV [ng/ml] ' 


Combination index 


•Student t-test 


Evaluation 


39.0 


0 
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Table 32 -{continued) 





Preoaration examole 117 


ZDV Tna/mll 

▼ It iw/ I ■ III 


fiomhi nation inripy 


Student t-teet 


Evaluation 




[ng/ml] 










5 


28.0 


0.78 


0.75 








25.0 


1.20 


0.69 








24.1 


1.56 


0.69 








16.2 


3.13 


0.55 






10 


12.5 


5.60 


0.57 


P<0.001 


Synergistic effect 




11.1 


•6-25 


0.56 








6.25 


11.6 


0.67 






15 


5 30 


12 S 


0:69 








3.13 


13.9 


0.69 








1.56 


14.5 


0.68 






20 


n 
u 


7 














25 






Table 33 




Prar\arQtir»n Avamnlo 117 
r l efJdlclUui 1 cAdl I Iplt? 1 1 r 


\TC. fun/mil 


Combination index 


Student t-test 


Evaluation 
















0 


0,60 








30 


0.96 


0.50 


0.89 








0.38 


0.50 


0.86 








0.78 


0.52 


0.92 








1.56 


0.43 


0.81 






35 














3.13 


0.34 


0.76 


P<0.001 


Synergistic effect 




4.57 


055 


0.70 








6=25 


0.19 


0.71 






40 


8.0 


0.125 


0.71 








12.4 


0.063 


0.88 








12.7 


0.0313 


0:85 








13.0 


0.0156 


0.84 






45 














16.0 


0 









so 



Table 34 





Preparation example 1 1 7 


DOI[nM] 


Combination index 


Student t-test 


Evaluation 


"55 


[ng/mlj 










0 


5.40 










0.39 


4.27 


0.82 
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Table 34<continued) 



Pronaratinn PxarTTDifi 117 

[ng/mlj 


DDI [uM] 


Combination index 


Student t-test 


Evaluation 


0.78 


4.38 


0.87 






1.56 


365 


0.79 






3.13 


2.80 


0.74 






3.85 


€.50 


0.74 


P<0.001 


Synergistic effect 


€.25 


1.67 


0.76 






7.70 


125 


0.78 






10.0 


0.63 


0.83 






10.5 


0.313 


0.61 






11.0 


0.156 


0.81 






14.0 


0 









Brief Description of the Drawing 

Fig 1 is a graph showing a plot of the ICso values of the compound of Preparation example 1 17 or ZDV under a 
fixed concentration of ZDV or the compound of Preparation example 1 1 7. The concentration of ZDV rs plotted on the 
vertical axis, while the concentration of the compound of Preparation example 1 1 7 is plotted on the horizontal axis. The 
straight line indicates the theoretical straight line in the -case of exhibiting additive effects. 
Pharmaceutical preparation examples. Preparation examples and Reference examples are shown below. 

(formulation example 1) formulation of a mixture of the Compound of Preparation example 1 17 and ZDV 

1) Capsules 

15 g of the compound of Preparation example 1 17, 100 g of ZDV, 140.5 g of lactose. 15 g of^rospovidone, 3 g of 
magnesium stearate and 1 .5 g of sodium lauryl sulfate were uniformly mixed to obtain a mixture, and 275 mg aliquots 
of the mixture are filled into No. 2 capsules. The capsules contain 15 mg of the -compound of Preparation example 1 17 
and 100 mg of ZDV per capsule. 

2) Tablets 

After 15 g of the compound of Preparation example 1 1 7, 100 g of ZDV, 150 g of anhydrous lactose, 79 g of crystal- 
line cellulose, 25 g of sodium cross carmelose. 4 g of magnesium stearate and 2 g of light silicic anhydride were uni- 
formly mixed, tablets having a diameter of 10 mm and weighing 375 mg were obtained using a tablet machine. These 
tablets contain 15 mg of the compound of Preparation example 1 17 and 100 mg of ZDV per tablet 

3) Fine Grains 

After uniformly mixing 30 g of the compound of Preparation example 1 17,^200 g of-ZDV, 640 g of lactose and 100 
g of low-substituted hydroxypropyl cellulose, the mixture was atomized wrth an aqueous solution of hydroxypropyl cel- 
lulose (30 g as solid) and formed into granules using a fluid bed granulating machine to obtain fine grains. These fine 
grains contain 30 mg of the compound of Preparation example 1 17 and 200 mg of ZDVi>er gram. 

4) Granules 

After uniformly mixing 30 g of the compound of Preparation example 1 1 7, 200 g of ZDV. 800 g of 4actose, £75 g of 
-crystalline cellulose. 150 g of low-substituted hydroxypropyl cellulose and 45 g of hydroxypropyl-cellulose. purified water 
is added to the mixture and after kneading of the mixture with a high-speed stirring granulating machine, wet granules 
were made with an extrusion granulating machine followed by drying with a dryer to obtain granules. These granules 
contain 30 mg of the compound of Preparation example 117 and-200 mg of ZDV per 1 .-5 g of granules. 
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{formulation.example2) formulation of a mixture of the Compound of Preparation ^example 117 and -Compound A 

1) Capsules 

5 5 g of the compound of Preparation example 1 1 7, 300 g of Compound A, 162.5 g of lactose, 25 g of crospovidone, 
5 g of magnesium stearate and 2.5 g of sodium lauryl sulfate were uniformly mixed to obtain a mixture, and 500 mg aliq- 
uots of the mixture are filled into No. 0 capsules. The capsules contain 5 mg of the compound of Preparation exanple 
1 17 and 300 mg of Compound A per capsule. 

to 2) Tablets 

After uniformly mixing 5 g of the compound of Preparation example 1 17, 300 g of Compound A, 1 15 g of anhydrous 
lactose, 40 g of crystallinecellulose, 25g of sodium cross carmelose, 10 g of magnesium stearate and 5 g of light silicic 
anhydride, tablets having a length of 1 5 mm, width ot 7.5 mm and weighing^OO mg were obtained using a tablet making 
15 machine. These tablets contain 5 mg of the compound of Preparation .example 1 17 and 300 mg of Compound A per 
tablet 

3) Fine drains 

20 After uniformly mixing 1 0 g of the compound of Preparation example 1 1 7, 600 g of Compound A, 695 g of lactose 
and 150 g of low-substituted hydroxypropyl cellulose, the mixture was atomized with an aqueous -solution of hydroxy- 
propyl cellulose {45 g as solid) and formed into granules using a fluid bed granulating machine to obtain fine grains. 
These fine grains contain 1 0 mg of the compound of Preparation example 1 1 7 and 600 mg of Compound A per 1 .5 g. 

25 4) Granules 

After uniformly mixing 10 g of the compound of Preparation example 1 1 7,600 g of Compound A. 850 g of lactose, 
280 g of crystalline cellulose. 200 g of low-substituted hydroxypropyl cellulose and 60 g of hydroxypropyl cellulose, puri- 
fied water is added to the mixture and after kneading of the mixture with a high-speed stirring granulating machine, wet 
30 granules were made with an extrusion granulating machine followed by drying with a<Jryer to obtain granules. These 
granules contain 10 mg of the compound of Preparation example 117 and 600 mg of Compound A per 2 g of granules. 

(formulation example 3) formulation of a mixture of the Compound of Preparation example 1 1 7, ZOV andCompound A 

35 1) Capsules 

3 g of the compound of Preparation example 117,20 g of ZOV, 180 g of Compound A, 119 gof lactose, 18 g of 
crospovidone, 8 g of magnesium stearate and 2 g of sodium lauryl sulfate were uniformly mixed to obtain a mixture, and 
350 mg aliquots of the mixture are filled into No. 1 capsules. The capsules contain 3 mg of the compound of Preparation 
40 example 1 1 7, 20 mg of ZOV and 1 80 mg of Compound A per capsule. 

2) Tablets 

After uniformly mixing 3 g of the compound of Preparation example 117,20 gof ZOV, 160 g ofCompound A, 190 
45 g of anhydrous lactose, 67 g of crystalline cellulose.25 g of sodium croecarmellose. 10 g of magnesium stearate and 5 
g of light silicic anhydride, tablets having a length of 1 5 mm, width of 7.5 mm and weighing 500 mg were obtained using 
a tablet making machine. These tablets contain 5 mg of the compound of Preparation example 1 1 7, 20 mg ofZDV and 
180 mg of Compound A per tablet. 

so 3) FineGrains 

After uniformly mixing 3 g of the compound of Preparation example 117,-20 gof ZOV, 180 g of Compound A, 667 
g of lactose and 100 g of low-substituted hydroxypropyl cellulose, the mixture was atomized with an aqueous -solution 
of hydroxypropyl cellulose {30 g as solid) and formed into granules using a f luid^bed granulating machine to obtain fine 
ss grains. These fine grains contain 3 mg of the compound of Preparation sample 1 1 7, 20 mg of ZDV and 180 mg of 
Compound A per-gram. 
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4)*Granules 



After uniformly mixing 3 g of the compound of Preparation example 1 1 7, 20 g of ZOV, 180 g of Compound A, 827 
g of lactose, 275 g of crystalline cellulose, 150 g of low-substituted hydroxypropyl cellulose and 45^ of hydroxypropyl 
5 cellulose, purified water is added to the mixture and after kneading of the mixture with a high-speed stirring granulating 
machine, wet granules were made with an extrusion granulating machine followed by drying with a dryer to obtain gran- 
ules. These granules contain 3 mg of the compound of Preparation example 117,50 mg of ZDV and 180 mg of Com- 
pound A per 1 .5 g of granules. 

to (Preparation example 1 ) 

Synthesis of 1 ^vcloproovl^-f luoro-8-dif luoromethoxy-7«J4-^2-m e thoxvphenvl)Diperazin-1 -y»-1 1 4<jihydro-4-oxoquino- 
line-3-carboxvlic acid - hydrochloride 



1:66 g (0.005 mol) of l-cyctopropyW,7-d*rfluoro^ 

2*4 g (0.0125 mol) of 1 -<2-methoxyphenyl)piperazine were dissolved in 20 ml of pyridine and the solution was stirred at 
30 105 to 1 10°C for 3 hours, followed by evaporation of the solvent under reduced pressure. The residue was subjected to 
silica gel column chromatography <eluting solvent : mixture of chloroform:methanol=9.5:0.5) to obtain 1.33 g of a free 
form of the desired compound. Then, 1 .33 g of the free form was dissolved in 100 ml of a mixture of chloroform and 
methanol (4:1), and 2 ml of concentrated hydrochloric acid was added to the solution, followed by concentration of the 
mixture under reduced pressure. The residue was washed with a mixture of methanol and ethanol-(4:1) and followed 
35 by distilling off the solvent to obtain 1 .08 g of the title compound as a white powder. 

m.p.:<223-225°C 

NMR (DMSO-de, 8): 1.04-1.07 (2H, m), 1.18-1.17<2H, m), 3.30-(4H, bns), 3.47X4H, br.s), 3.86<3H, s), 4.09-4.12 
(1H, m), 6.90-7;27<5H, m), 7.95-7.98 (1H, d, J=12.1Hz), 8.79<1H,S) 
40 MS spectrum«(CI): m/e 504 (M + +1) 

(Preparation examples 2 to62) 

Compounds shown in Tables 35 to 38 were prepared in similar procedures to that described in Preparation^exam- 
45 plel. 



75 



20 




25 



SO 



55 
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Table 3S 



R 3 — I 




Prepara- 
tion 
Example 


Y 


R 1 




R J 


op CO 


2 


H 


Cyclopropyl 


Difluaxnrthaxy 


Phenyl 


209-211 


3 


H 


Cyc lop ropy 1 


Diflucranethcocy 


2-Chloroptaenyl 


281-264 


4 


H 


Cyclopropyl 


ftifhrrancthoxy 


3-caaaropbenyl 


201*203 
(Ud salt) 


5 


H 


Cyclopropyl 


DtflUOBJOBBBtfaOBy 


4-Qaaropbenyl 


263-265 
<1/2H*0 adduct) 


6 


H 


•Cyclopropyl 


OlflMaeqBetfacpy 


4-Fluarophenyl 


224-226 
(Bd •alt) 


7 


H 


Cyclopropyl 




3-MethcpQ^baiyl 


209-212 


6 


H 


Cyclopropyl 


DifluconcBethcDcy 


4 MetbcsQftoayl 


253-255 


9 


H 


cyclopropyl 


DiflMOBoaettoy 


4-Hitrophenyl 


278-283 


10 


H 


Cyclopropyl 


rri fljuoa i net hoxy 


4 « Aminophenyl 


255-260 
(H/> adduct) 


11 


B 


Cyclopropyl 


Pi fhr » ■ **** >wwy 


4-rtodyl«rifn*wvl 


265-271 
224-226 

<l/2Bfi adduct) 


12 


H 


Cyclopropyl 


fri flm ii ■ m hppy 


4-TriQuorae^lplMiyrl 


13 


H 


Cyclopropyl 


Bjflucgqnetfaapy 


2-pyridyl 


230-232 
<BC1 aalt) 


14 

15 


H 
H 


Cyclopropyl 
Cyclopropyl 




6-Metfray-2-pyridyl 
4-Am±x»-2-pyridyl 


209-212 
(1/2HjO adduct) 

238-244 
(BC1 salt* 
l/2Bfi adckjct) 
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Table 3€ 



Prepara- 
tion 
Example 


Y 


R x 


R 2 


R J 


mpCC) 


16 


H 


Cyclcprcpyl 




3-Ethylamino-2- 
pyridyl 


232-234 


17 


H 


Cydcpropyl < 


Difluorcmrthray 


3-Nitro-2-pyridyl 


233-237 






16 


H 


Cyclcprcpyl . 


DlQuuiLuettaccy 


2-Pyrimidinyl 


264-266 


19 


H 


Cyclcprcpyl , 


Diflucuxnefhrpy 


5-Qilaro-2- 
pyrimidinyl 


256-260 
(1/2HP adduct) 


20 


H 


cydcprqpyl 




4, 6-Dirnethaxy-2- 


291-293 


21 


H 


cydcpxqpyl 


DiflirrronethcBy 


2 -Benzaxasolyl 


269-272 


22 


Amino * 


Cyclcpropyl 


Ttiflurircmgthcpy 


2-Pyridyl 


288-290 
U/2BP adduct) 


23 


H 


Methyl 


Difluoiauethoxy 


2 - Met hoxypheny 1 


238-239 
(1/2^0 adduct) 


24 


H 


Methyl 


Diflumuigfhcpy 


2-Pyrimidinyl 


272-274 


25 


H 


Iscprqpyl 


Difliinrcmethcwy 




192-196 


26 


B 


Isopropyl 


DjQuaranethcpy 


2-Pyrimidinyl 


276-281 
il/2SLp ackiuct) 


27 


H 


2-Flucrettyl 


F 


2-Methoocypbenyl 


246-250 


28 


H 


Ethyl 


DiQucranethcDy 


2-Methylphenyl 


262-264 


29 


Amino 


iBcprcpyl 


DiflnoraTrthrpy 


2-MethcDcyphenyl 


232-233 




gooh 
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Table 37 
Y O 




COOH 



Prepara- 
tion 
Example 


y 


R 1 


R 2 


R J 


: n*>CC) 


30 


H 


Ethyl 


Diflirnmettoy 


2 -Bthoxyphenyl 


186-188 


31 


H 


Ethyl 


Djfhiarqncthcpcy 


2-Thiasolyl 


242-244 


32 


H 


Ethyl 


I V"l f I^^^I^TW^h^By 


2-Pyridyl 


251-253 


33 


H 


Ethyl 




3 -Nitro- 2 -pyridyl 


218-219 

(»n Balt*l/2H 3 0 
adduct) 


34 


H 


Ethyl 


Difluattmethcry 


5-Chloro-2- 
pyrimidinyl 


26S-288 


35 


B 


Ethyl 


Difluaraethcccy 


*-Btbyl-2- 
pyrimidinyl 


197-201 


36 


H 


Ethyl 




6-Chloro-4- 
pyrimidinyl 


224-226 


37 


H 


Ethyl 


Difluaxanetbaxy 


2-Pyrazinyl 


257-260 


36 


H 


2-FluDCoethyrl 


Difluaronethacy ' 


2 -Methoxypheny 1 


230-231 


39 


H 


2-Fluaroethyl 




2-PyrlTnidinyl 


264-266 


40 


H 


Methyl 


mritnmnettay 


2 -Methoxypheny 1 


171-172 


41 


H 


Methyl 


Diflm. a utdhcpcy 


4-Methcocypbenyl 


25S-2S7 


42 


H 


Methyl 


rri *fii u gaettoy 


4 - Fluoropheny 1 


270-272 


43 


H 


Methyl 




2 -Pyridyl 


254-255 
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Table 38 

Y O 

P\ ^k,A...'-COOH 



R 3 — N N y N' 

10 



15 


Prepara- 
tion 
Bxanple 


Y 


R 1 


_2 

R 


„3 

1 




44 


H I 


B 




2-Methoxyphenyl J 


254-256 




45 


H I 


ethyl 




2-Methoxyphenyl 


237-241 . 


20 


46 


H 1 


2-Acetaxy- 
ethyl 


Difluartimtbaxy 


2-Methoxyphenyl j 


209-211 




47 


H 1 


CarbcDcyraBthyl 


DiflucKtnthcacy 


2-Methoxyphenyl J 


231-232 




48 


H 


2-Diwethyl- 
aminoethyl 




2-Methoxyphenyl I 


236-237 


35 


49 


H ] 




Difluoraaethcpy 


2 -Methoxyphenyl 


215-217 




50 


H 1 


2-Pyridyl- 
mvthyl 


DiQuLauustfaoxy 


2-Methoxyphenyl 


237-239 


30 


51 


H 


MathylaxdnD 


DtflmcBBthay 


2-Methoxyphenyl | 


234-236 




52 


B 


| ethyl 




2-Pyrimidinyl 


254-256 




53 


B 


Methyl^tdno 


Dj,nn rrutgtbaicy 


2-Pyrimidinyl 


231-233 


35 


54 


B 


2 -Hydroxy - 
•tbyl 


F 


2 - Pyr imldiny 1 


239-241 




55 


B 


Bthyl 


a 


2-Pyrimidinyl 


230-231 
(l/2HjO 


40 


S6 


P 


cyclcpropyl 


p 


2-Pyrimidinyl 


255-257 




-57 


B 


1 2-Propenyl 


PlflUCKOffletfaOQf 


2-Pyrimidinyl 


{ 255-256 

] (1/211,0 acktet) 




58 


B 


j 2-Propynyl 


Difluorasethaxy 


2-Pyrimidinyl 


] 254-255 


45 


59 


B 


1 Bthyl 


Methyl 


2 -Pyr imldiny 1 


1 270-272 

1 (1/2H30 adduct) 




60 


B 


1 2,4-Olfluaco- 
I pfa-Vl 


Difluarooefchoxy 


2-Pyrimidinyl 


1 lfte-190 




61 




1 Bthyl 


B 


2 -Methoxyphenyl 


| 242-243 


50 


62 


B 


] Bthyl 


• DiQuajBMtfaoBcy 


4 -Pyr imldiny 1 


1 236-240 



55 
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(Preparation example "63) 

Synthesis of 1 -ethvl-^-f luoro>8<jifluoromethoxV'7<4'(2-methoxvDhenvl)piperazin-1 -vR-1 .4-dihydro^4^0QuinoHne-3> 
cgibpxylip gtqid 



4.54 g (0.032 mo!) of boron trif luoride diethyl ether complex was added to a -suspension of 5.0 g (0.016 mo!) of 1 -ethyl- 
6,7-difluoro-8-difluoromethoxy-1 ,4<iihydro-4-oxoquinoline-3-carboxylic acid in 50 ml of methyl isobutyl ketone and the 

20 mixture was ref luxed with stirring for 6 hours. After cooling the reaction mixture precipitate was separated from the mix- 
ture by filtration, followed by washing with ether and chloroform to obtain 32 g of a 1-ethyl-6,7<lrfluoro-8-dif!uorometh- 
oxy-1 f 4-dihydro-oxoquinoline-3-carboxy!ic acid • BF 2 chelate compound as pale pink crystals. 

0.5 g (0.00136 mol) of the chelate compound thus obtained, 1 .3 g (0.O068 mol) of 1 -(2-methoxyphenyl)piperazine 
and 2 ml of triethylamine were added to 5 m! of dimethyl sulfoxide, and the mixture was stirred at room temperature for 

25 5 hours and allowed to stand overnight. Water was added to the reaction mixture and yellow precipitate was separated 
from the mixture by filtration, followed by washing with water The crystals were dissolved in 100 ml of 80% methanol 
including 2.5 ml of triethylamine, and the solution was ref luxed for 12 hours. The solvent was evaporated under reduced 
pressure and the residue was washed with a mixture of ethanol and water and followed by distilling off the solvent to 
obtain 0.5 g of the title compound as a pale red powder. 



m.p.:219-222°C 

NMR (DMSO-dg, S): 1 £8 (3H, t, J=7.0Hz), 3.1 1 .(4H, br.s), 3.47 <4H, Br.s), 3.81i3H, s), 4.74<(2H, q, J=7:0Hz),^.92- 
7.32 (5H, m), 8.01-8.04 (1H, d, J=12.1Hz), 8.96 (1H, s) 
MS spectrum (CI): m/e 492 <M + +1) 



5 



15 




CHF 2 



30 



35 



40 



45 



50 



"55 
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.(Preparation examples 64 to 89) 

Compounds shown in Tables 39 to 41 were prepared in similar procedures to that described in Preparation .example'63. 

Table 39 

O 

, rsXXJ 

R — N N N 



75 





Prepara 
-tion 


R l 


R* 


_3 
R 


n 


(•<-) 




Example 












20 


■64 


Cyc lop ropy 1 


nCLUUAj 


2 -Methoxvohenvl 


1 


201-203 
(Hp adduct) 




65 


Cyclopropyl 


Methoxy 


2-Pyridyl 


1 


209-213 

(Hd aalt.HjO 


25 












addoct) 




*6 


Cyclopropyl 


Methoxy 


2-Pyrimidinyl 


1 


262-264 




67 


Ethyl 


Difluarcrnethoxy 


2 - Pyr imidlny 1 


l 


251-353 


30 


66 


Ethyl 


DifluaromethcDcy 


4 -Methoxyphenyl 


1 


247-249 




69 


Ethyl 


Methoxy 


2 -Methoxyphenyl 


l 


245-247 




70 


2-Fluoroethyl 


Methoxy 


2 -Methoxyphenyl 


1 


239-241 


35 


71 


cyclcpjxpyl 


P 


2- Methoxyphenyl 


l 


207-209 




72 


Cyclopropyl 


E 


2 -Methoxyphenyl 


1 


227-229 
(I/2H2O adduct) 


40 












238-241 




73 


Cyclopropyl 


f 


2-Pyridyl 


1 


(HC1 salt) 



so 



55 
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Table 40 

O 



Prepara 

-tion 

Example 


R 1 


R a 


R 3 


n 


mp(*C> 


74 


Ethyl 


S 


2 -Methaxyphenyl 


1 


221-223 

(1/2HJO addixct) 


7S 


Ethyl 


H 


2 -Methaxyphenyl 


l 


208-209 

(1/ABjO adduct) 


76 


4-Fluorophenyl 


H 


2-Pyridyl 


1 


>300 


77 


Cyclopropyl 


Difluocrarocthaxy 


2-Pyrimidinyl 


2 


279-282 


78 


Ethyl 


Ethoxy 


2 -Methaxyphenyl 


1 


223-22S 


79 


Ethyl 


Dif luarmrthrocy 


2-Pyrimidinyl 


2 


246-248 


60 


Cyclopropyl 


H 


2-Pyrimidinyl 


1 


296-296 

(1/2HjO adduct) 


61 


2,4-rafiirrqabgyl 


H 


2-Pyrimidinyl 


1 * 


>300 

U/2H^> addict) 


82 


2-Fluoroethyl 


P 


2-Pyrimidinyl 


1 


260-262 


63 


Ethyl 


Dtfluotranethwy ' 


2-Pyrimidinyl 


1 


2S2-255 
(Bd salt) 
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Table 41 




75 



Preparation 
Example 


A 


6 






64 


-CH, 


>CH- 


2 -Methoxyphenyl 


262-264 


BS 


-CH, 


>CH- 


2-Pyridyl 


267-272 
(1/2HjO adduct) 


86 




>CH- 


2-Pyridyl 


272-273 {deconpO 
iVSd BAlt^np adduct) 


87 


-CH 2 F 


>CH- 


2-Pyrimidinyl 


290-299 


88 


-H 


>CH- 


2-Pyrimldinyl 


289-298 (deconp.) 
(HC1 salt •Hp aAJuct) 


89 


] -CB, 


>N- 


2-Pyrimidinyl 


>300 



40 



45 



£5 
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(Preparation example 90) 

Synthesis of 6-fluoro-W4-fluorophenY^^^ 
partjoxyliQ acifl 




-F 



0.81 g (0.0042 mol) of 1 -<2-methoxyphenyl)piperazine was dissolved in 40 ml of ethanol, and while the solution was 
stirred at 30°C, 1 .02 g (0.0028 mol) of ethyl 7-chloro-6-fluoro-1 -(4-fluorophenyl)-1 ,4-dihydro-4-oxo-1 ,8-naphthylidine-3- 

25 carfooxylate was added to the solution by portions. After completion of the addition, the mixture was stirred at the same 
temperature for 4 hours. After cooling the reaction mixture precipitate was separated from the mixture by filtration, fol- 
lowed by washing with ethanol. 12 ml of a 6N aqueous hydrochloric acid solution was added to the precipitate and the 
mixture was refiuxed for 6 hours. After cooling the reaction mixture the pH of the reaction mixture was adjusted to 8.5 
with a 1 N aqueous sodium hydroxide solution. Precipitate was separated from the mixture by filtration and subjected to 

30 silica gel column chromatography (eluting solvent: mixture of chloroform:methanol = 9.5:0.5) to obtain 0.87 g of the title 
compound as a slightly yellow powder. 

m.p.:272^273°C 

NMR (DMSO-d 6l 6): 2.97 (4H, br.s), 3.71 (4H, br.s), 3.80 (3H, s), 5.86-7.70 (8H, m), 8.17-8,20 (1H, d, J=13.5Hz), 
35 8.70 (1H,s), 15.13 (1H,s) 

MS spectrum (CI): m/e 493 (M + +1) 

(Preparation examples 91 to 93) 

40 Compounds shown in Table 42 were prepared in similar procedures to that described in Preparation example 90. 



55 
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Table 42 




Preparation 
Example 


R 1 


R* 


np(°C) 


91 


Ethyl 


2 -Methoxyphenyl 


218-220 


92 


Bthyl 


2-Pyrimidinyl 


296-298 


93 


2 , 4 -Dif luorcphenyl 


2-Pyrimidinyl 


271-272 



(Preparation example 94) 

S ynthesis of 1 -ethvl-6-f luoro-8-dif luoromethoxy-1 -J3-nr^ vl-4^-Dvrimidinvitoiperazin-1 ,4-dihydro-4oxoquino- 
linp-a-carboxvlicacid 




3.19 g (0.01 mol) of 1 -ethyl-ej-difluao^-difluoromethoxy-l ,4-dihydro-4-oxoquinoline-3-carboxylic acid and 3.0 g (0.03 
mol) of S-methylpiperazine were dissolved in 60 ml of pyridine, and the solution was stirred at 105 to 1 10°C for 2 hours, 
followed by evaporation of the solvent under reduced pressure. Water was added to the residue and -precipitate was 
separated from the mixture by filtration. The precipitate was washed with water and ethanol and followed by distilling off 
the solvent to obtain 3.23 g of l-ethyl^-fluoro^<lifluorometho^ 
line-3-carboxylic acid as a pale yellow powder. 

1:6 g (0.004 mol) of this powder, 0.9 -g (0.008 md) of £-chloropyrimidine and 0.81 g (0.008 mol) of triethylamine 
were added to50 ml of N,N-dimethylformamide, and the mixture was stirred at 130°C for 15 hours, followed by -evapo- 
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ration of the solvent under reduced pressure. €thanoi was added to the residue and precipitate was separated from the 
mixture by filtration and subjected to silica gelcoloum chromatography fluting solvent: a mixture of chlordfornrmetha- 
nol = 9.5:0.5) to obtain 0.34 g of the title-compound as a pale yellow powder. 

m.p.:219^221°C 

MS spectrum (CI): m/e 478 (M + +1) 



to 


elemental analysis <%); forC^H^^N^ 




Theoretical value; 


O: 55.35, 


H: 4.-64, 


N: 14.87 




Found value; 


C: 55.41, 


H: 4.56, 


N: 14.85 



15 



20 



(Preparation examples 95 to 97) 

Compounds shown in Table 43 were prepared in similar procedures to that described in Preparations-example 94. 

Table 43 



25 



30 




COOH 



35 



Prepara- 
tion 
Example 


R x 


R 3 


R a 


R 4 






95 


t -Butyl 


H 


2-Pyrimidinyl 


H 




276-278 


96 


Ethyl 


Dif luorouethoxy 


2-Pyrimidinyl 


H 




252-254 



40 



45 



(This la the Bane compound a* the one shewn in Preparation example 67, but the 
synthetic process is different from that described in preparation example 67.) 



97 



Cyclopropyl 



Methoxy 



2-Pyrimidinyl 



Methyl 



235-237 



'50 



55 
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.{Preparation -example 98) 

Synthesis of 1 :gtbyl^^ -yq-3-f 5-tetrazoly|)-1 , 4-dihydro-4K)xo- 

quinpliae 



70 



15 



20 



30 



GO 




CHf 2 



4:85 g of 3<yano-1<thyl^7<liftuoro-8<lifliioromethoxy-1.4<lihydro^-oxoquinoline was reacted with 9.49 g of 1-(2- 
pyrimidinyl)piperazine in a similar manner to that described in Preparation example 1 to obtain 4.2 g of 3-cyano-1 -ethyl- 
64luoro^ffluoromethcocy-7-[4K2^ as a ^ te vell(W powder 

25 {m p * 286 to 290*C) 

0 5 g (0 0011 mol) of 3<yano-1-ethyl*-fluoro*-difluorometho^ 
oxoquinoline 0.21 g{0.0033 moO of sodium azide and 1.07 g^0.0033 mol) of tributyltin chloride were added to25 ml 
of xylene and the mixture was ref luxed with stirring for 9 hours. After the reaction mixture was cooled to room temper- 
ature 7 ml of a 1 N aqueous hydrochloric acid solution was added to the reaction mixture. After stirring, precipitate was 
separated from the mixture by fixation and washed with ethanol and toluene, and then the precipitate was subjected to 
silica gel column chromatography (eluting solvent: mixture of cWoroform:methanol = 9:1) to obtain 0.37 g of the title 
compound as a pale yellow powder. 



m.p.:265-268°C 
35 MS spectrum (CI): m/e 488 (M + +1) 





Elemental analysis (%); for €21^20^02 # V&&> 


40 


Theoretical value; 


C: 50.81, 


H: 4.06, 


N: 25.39 




found value; 


C: 50.96, 


H: 4.16, 


N:«25.58 



45 



50 



55 
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^Preparation example 99) 

Synthesis of 1 -ethyl-8<Jtf luoromet^ acid 



O 



70 



75 




I 

CHF 2 



20 1 -Ethyl-7-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxoquinoline>3-carboxylic acid was reacted with 1 -<2-pyrimidinyl)pip- 
erazine in a similar manner to that described in Preparation example 1 to obtain the title compound as a white powder. 

m.p.: >300°-C 

MS spectrum (CI): m/e 446 (M + +1) 

25 





Elemental analysis (%); tor C^H^FgNsO,, 


30 


Theoretical value; 


C: 56:63, 


H:4.75, 


N: 15.72 




Found value; 


C: 56.70, 


H: 4.62, 


N: 15.34 



(Preparation example 100) 

Synthesis of 6-fluoro-1>methyl-4>oxo-7-J4-r2-Dyrimidinvl biDerazin-1 -vIM H.4H-J1 -31thiazettrf3.2>a}guinoline-3-carboxv> 
lie acid 



40 



45 




.2.0 g (0.0064 mol) of ethyl 67<lif luoro-1 -me%W*xoO H ( 4H{1 3.0 g 

.(00129 mol) of 1-(2-pyrimidinyl)piperazine dihydrochloride and 3.9 g (0.4)256 mol) of 1 ,8-diazabicyck>[5.4.0]-7- 
55 undecene were added to 16 ml of N, N-dimethylformamide. and the mixture was stirred at room temperature for 5 days. 
Water was added to the reaction mixture and precipitate was separated from the mixture by filtration. The precipitate 
was washed with water and followed by distilling off the solvent to obtain-2.8 g of £thyl6-fluoro-1-methyl-4-oxo-7-[4K2- 
pyrimidinyl)piperazin-1 -yl]-1 H,4H-{1 .3]thiazetot3,-2-a)quinoline-3-carboxylate as a pate yellow powder. 
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5 ml of methanol, 1 ml of dioxane, 1 ml of water and 7 ml of 1 N sodium hydroxide ware added to 0.8 g {0O016 mol) 
of this powder, and the mixture was stirred at room temperature for 3 days. A diluted aqueous acetic acid solution was 
added to the reaction mixture to adjust the pH of the reaction mixture to 7.2, and the precipitate was separated trom the 
mixture by filtration and subjected tosilica gelcolumn^hromatography (elutingsoiyent : mixture oft:hloroform:methanol 
5 = 20:1 ) to obtain 0.22 g of the title compound as a slightly yellow powder. 

m.p.:£66-268°C (decomp.) 

MS spectrum /-CI): m/e 428 (M + +1) 



w 





Elemental analysis (%); for CsoH^N^AjS • 1/2H 2 0 




Theoretical value: 


C:S5.04, 


H: 4.39, 


N: 16.05 


75 


Found value; 


C: 54.85, 


H: 4.19, 


N: 15.92 



(Preparation example 101) 

so Synthesis of 1 -ethvl-6-f luoro-8-dif luoromethoxv-7-K4-hydrox v>3^henvlaminok)yrrolidin-1 -vlH .4<Jihvdro-4-oxoquino- 
line-3-carboxvlic acid 




OOH 



0.9 g (0.0028 mol) of 1-ethyl^,7<rrfluoro^<lffluoromethQxy^^ acid, 1:52 g 

(0.0071 mol) of (4-hydroxy-3-phenylamino)pyrrolidine hydrochloride and 1 .6 g (0.0142 mol) of triethylenediamine were 
added to 20 ml of pyridine, and the mixture was stirred at room temperature for 30 minutes and at 105 to 1 10*C for 3 
40 hours, followed by evaporation of the solvent under reduced pressure. Water was added to the residue and precipitate 
was separated from the mixture by filtration and washed with ethanol. The precipitate was subjected to silica get column 
chromatography (eluting solvent: chloroform:methanol = 9.5:0.5 mixed solution) to obtain 0.71 g of the title -compound 
as a slightly yellowish white powder. 

45 m.p.:233-235°C 

MS spectrum (CI): m/e 478 (M + +1) 



Elemental analysis «(%) ; for C23H22F3N3O5 


Theoretical value; 
Found value; 


C:57.86, 
C:57.83, 


H: 4.64, ~ 
H: 4.59, 


N:8.80 
N: 8.80 ' 



55 

(Preparation examples 102 and 103) 

Compounds shown in Table 44 were prepared in a similar procedures to that -described in Preparation ^example 
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101. 



Table 44 




;COOH 



Prepara- 
tion 
Example 


R 1 


R* 


R* 


R* 


xap<°<l) 


102 


Ethyl 


Di £ luorone thoxy 


2-Pyrimidinyl 


H 


223-225 


103 


Ethyl 


Difluoronethoxy 


Phenyl 


Methoxy 


209-211 



75 



20 



25 



(Preparation example 104) 

30 Synthesis of 1 -ethvl-6-f luoro-8-difluoromethoxy-7 J4-teoyrimflinynpiperazirv1 -vf)-1 .4<lihydro-4-oxoauinoline-3-car- 
boxvlic acid-2-mofDholinoethvl aster 



35 



40 



€K> 




45 58.94 g (0.127 mo!) of 1 -ethyl-6-f luoro-8-dif luoromethoxy-7-{4^2-pyrimidinyl)piperazin-1 -yl]-1 ,4-dihydro-4-oxoquin- 
oline-3-cartx)xylic acid, 25.05 g (0.191 mo!) of 4-(2-hydroxyethyl)morpholine,£3.3 g (0.191 mol) of 4-dimethylaminopy- 
ricfine and 48.8 g (0.254 mol) of 1-ethyl-3-(3-dimethylaminopropyl)cartxxJiimide hydrochloride were added to 3 liters of 
methylene chloride, and the mixture was stirred at room temperature for 4 days, followed by evaporation of the solvent 
under reduced pressure. The residue was dissolved in chloroform, washed with a 1N aqueous hydrochloric acid solu- 

so tion and then with water, and dried, followed by evaporation of the solvent under reduced pressure. The residue was 
subjected to silica gel column chromatography (eluting solvent: mixture of chloroform:methanol28% aqueous ammo- 
nia=40:9:1) to obtain 50.25 g of the title compound as a slightly yellowish white powder. 



m.p.: T62-164°C 
-55 MS spectrum (CI): m/e577 (M + +1 ) 
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elemental analysis (%); for C^Ha^NeCV 1/2^ 


5 


Theoretical value; 


C: 55.38, 


H:5.34, 


N: 14.35 , 




Found value; 


C:55.06. 


H: 5;20, 


N: 14.26 ■ 



10 (Preparation examples 105 to 1 08) 

Compounds shown in Table 45 were prepared in similar procedures to that described in Preparation example 104. 

Table 45 

O 

20 



15 




25 



Prepara- 
tion 
Example 


R 1 


R 3 


Z 


tap CO 


10S ; 


Ethyl 


2-Pyrimidinyl 


Bthoxycarbonyl 


13B-141 


106 


BthyX 


2-Pyrimidinyl 


2 - Piper idinoethoxycarbonyl 


140-143 


107 


Ethyl 


2-Pyrimidinyl 


2- (4-MethylpiperidinD) - 
ethoxycarbcayl 


166-168 


106 


Methyl 


2 -Methoxypheny 1 


2 - Morpho 1 inoe thoxycarbony 1 


192-193 



30 



35 



40 



45 



SO 
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^Preparation example 109) 

-Synthesis of 9-etM-6-fluoro-8<frfluoromethoxy-7^ 
b}quinQline-3,4-diQne 



Reaction of 9-ethyl-6,7-difluoro-8-difluoromethoxy^ t 3,4,94et^ (500 mg 

(1 .44 mmol)) with 1 -(2-pyrimkJinyl)piperazine <1 .9 g <1 1 .5 mmol)) and purification of the reaction mixture werecarried 
out in a similar manner to that described in Preparation example 1 , to afford 10 mg of the title compound as a pale yel- 
low powder. 

m.p.:259-262°C 

MS spectrum (CI): m/e 493 (M + +1) 



{Preparation example 110) 

Synthesis of 1<ydoproDyl^-fluoro-8-trifluoromethvM ^-dihydro^-oxo-y^^-pyrimidinylkDiDerazin-l -ynauinoline-3- 
carboxylic acid 

1.0 g (0.003 mol) of 1 -cyclopropyl-6 ,7-difluoro-8-trif luoromethyl-1 ,4-dihydro-4-oxoquinoline-3-cartX)xylic acid and 
1£3 g (0.0075 mol) of l-(2-pyrimidinyl)piperazine were dissolved in^O ml of pyridine, and the solution was stirred at 
1 05°C for 3 hours. The solvent was evaporated under reduced pressure and the residue was subjected to silica gel col- 
umn chromatography (eluting solution: mixture of chloroform:methanol = 9.5:0.5) to obtain 0.68 g of 1 -cyclopropyl-6- 
f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7-[4-<2-pyrimidinyl)piperazin- 1-yl]quinoline-3-cartx>xylic acid as a yellow 
powder. 

m.p.: 285-287*0 

NMR (DMSO-de, «)• 0.91H2H, m), 1.17-1. 18<2H. m) t 3.49*(4H,«br.s), 3.94X4H, br.s), 407 <1H, m), 6.-69-6.71 (1H, 
t, J=9.3Hz). 8.06-8.09 (1H, d, J=11.7Hz), 8.42-8.43 (2H, d, J=4.4Hz), 8.8S{1hU), 14.58 <1H, s). 
MS spectrum (CI): m/e 478 (M + +1) 

(Proration examples 1 1 1 to 140) 

Compounds shown in Table 46 were prepared in similar procedures to that-described in Preparation^xample 1 10. 




CHF 2 



Elemental analysis (%); for ^H^FaNgOaS • IteHgO 



Theoretical value; C: 50.30. H:3.82, N: 16.75 
found value; C: 50.56, H: 3.51 , N: 1 7.03 
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Table « 



JO 



Prepara- 
tion 




Physical state 
m.p. {•<:) 



111 Cyclopropyl 2-Pyridyl Yellow powder 

225 -22€ 

112 <Yclopropyl 2 -Methoxyphenyl Whitish pink powder 

19S-197 

113 Cyclopropyl Phenyl Slightly red powder 

245-247 

114 Cyclopropyl 3 -Chlorophenyl Ocher powder 

235-237 

115 Cyclopropyl 4-Fluorophenyl Light orange powder 

230.0-231.5 

ll€ Cyclopropyl 3-Tti£lucromethylphenyl ^Grayish white powder 

233-234 

117 Methyl 2-Pyrinddinyl Pale yellow powder 

280-282 

118 Methyl 2-Pyridyl Yellow powder 

2C4-2C6 

119 Ethyl 2-Pyrimidinyl Yellow powder 

265S-2€7 



EP 0878 194 A1 



120 
121 

122 
123 
124 

125 

126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
136 
139 
140 



Ethyl 



Ethyl 



2-Pyridyl 



2 -Methoxypheny 1 



Isopropyl 2-Pyrimidinyl 

Isopropyl 2-Pyridyl 

Isopropyl 2-Methoxyphenyl 

2 -Fluoroethyl 2-Pyrimidinyl 

2 -Fluoroethyl 2-Pyridyl 

2 -Fluoroethyl 2-Methoxyphenyl 

Methyl 2-Methoxyphenyl 

Methyl 2 -Qilorophenyl 

Methyl Phenyl 

Methyl 4 -Fluorophenyl 

Methyl 2 -Thiazolyl 

Methyl -2 -Methyl thiophenyl 

Ethyl 4-Methoxyphenyl 

•Ethyl 4 -Oilorophenyl 

Ethyl S -Qiloro- 2 -pyrimidinyl 

•Ethyl 2 - Fluorophenyl 

Ethyl 3-Methoxyphenyl 

Methyl 2 -Benzothiazolyl 

Methyl 2 -Benzoxazolyl 



Yellow powder 

259-260 

Yellowish white 
powder 
197-199 

Yellow powder 
285-288 

Pale yellow powder 
266-268 

Yellowish white 

powder 

196-198 

Yellow powder 
271.5-273.5 



Yellow powder 
246-248 

Yellowish white powder 
225-226 

Ocher powder 
252-253 

Bright orange powder 
275-278 

Bright orange .powder 
25B .5-260.5 

Bright orange powder 
269-270 

Yellow powder 
266-267 

Ocher powder 
242-243 

Light red powder 
235-236 

Pink powder 
274-276 

Pale yellow powder 
283-285 

Ocher powder 
228-230 

Light red powder 
217.S-218.5 



Yellow 

<28S-287 



Yellow 
300 or higher 
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{Preparation example 141) 

S ynthesis of 1 -cvcloDropyl-6-fluoro-8-trif luoromethvl-1 ,4-dihydrQ-4-oxo-7-T4 -^-pyridvltoiDera2in-1 -yltauinoline-3-car- 
hnYyi'^ ar/id g-morpholinoethvl ester 

100 mg (0.21 mmol) of 1 -cyclopropyl-6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7^4-(2-pyridyl)piperazin-1 -yljqui- 
noline-3-carboxylic acid, 0.055 g (0.42 mmol) of 442-hydroxyethyl)morpholine, 0.045 g (0.37 mmol) of 4-dimethylami- 
nopyridine and 0.091 g (0.48 mmol) of 1-ethyl-3K3<Jime%laminopropyl)carbodiimide hydrochloride ware added to 5 
ml of methylene chloride, and the mixture was allowed tostand at room temperature for 7 days, followed by evaporation 
w of the solvent under reduced pressure. The residue was subjected to silica gel column chromatography (eluting solvent: 
mixture of chloroform:methanol:28% aqueous ammonia = 40:9:1) to obtain60 mg of 1-cyclopropyl-6-fluoro-8-trif luor- 
omethyl-1, 4-dihydro-4-oxo-7-[4-(2-pyridyl)pipera^^ acid 2-morpholinoethyl ester as a pale 
yellow powder. 

is m.p.:203£05°C 

MS spectrum (CI): m/e 590 (M + +1) 

^Preparation example 142) 

20 Synthesis of 6-fluoro-S-trffluoromethvl-l .4-dihvdro-4-oxo- i -methvl-743-methd-442-ovrimidw^^ 
linfi-3-carboxvlicacid 

1 .5 g (0.0049 mol) of 6, 7-dif luoro-8-trif luoromethyl-1 ,4-dihydro-1 -methyl-4-oxoquinoline-3-carboxylic acid and 1 .5 g 
{0.015 mol) of 2-methylpiperazine were dissolved in 30 ml of pyridine, and the solution was stirred at 105°C for 3 hours. 
25 followed by evaporation of the solvent under reduced pressure. Ethanol was added to the residue and precipitate was 
collected by filtration. The precipitate thus obtained was washed with ethanol and followed by distilling off thesolvent to 
obtain 1.49 g of 6-fluoro*trffluoromethyM ^ 
acid as a yellow powder. 

1.49 g (0.0039 mol) of the 6-f luoro^-W luoromethyl-1 ,4<Jihyd^ 
30 line-3<arboxylic acid thus obtained, 0.88 g (0.0077 mol) of 2-chloropyrimidine and 0.78 g 10.0077 md) of triethylamine 
were added to 20 ml of N,N-dimethylformamide, and the mixture was^stinred at 130°C for 10 hours, followed by evapo- 
ration of the solvent under reduced pressure. 

The residue was subjected to silica gel column chromatography {eluting solution: mixture of chloroform:methanol 
= 9:1) to obtain 0.35 g of 6-fluoro*-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[3-methy1-4-(2-pyrimidinyl)piperazin-1 - 
35 yl]quinoline-3-carboxylic acid as an ocher powder. 

m.p.:283^284.S°C 

MS spectrum (CI): m/e 466 (M + +1) 



AO 





Elemental analysis (%); for £21^4^3 • 1/2H 2 0 




Theoretical value; 


C: 53.17. 


H: 4.25. 


N: 14.76 


45 


Found value; 


C: 53.47, 


H: 4.07, 


N: 14.95 * 



(Preparation example 143) 

so S ynthesis of 6-f luoro-8-trif luoromethyl-1 ^-dihydro^-oxo-l -methvi-7-.(4-f2-oyrimidinvl)homopberazin-1 -vBquinoline-3- 
carboxvlicacid 

0.8 g (0.0026 mol) of 6,7-difluoro-8-trrfluoromethyl-1 ,4-dihydro-1 -rnetryl-4-oxoquinoline-3<»rboxylic acid and 2.1 g 
(0.0118 mol) of 1-<2-pyrimidinyl)homopipera2ine were dissolved in 12 ml of pyridne. and the solution was stirred at 
55 105°C for 3 hours, followed by evaporation of the solvent under reduced pressure. The residue was subjected to silica 
Sel column^chromatography (eluting solution: mixture of chloroform:methanol =95:05) to obtain 0.45 g of 6-fluoro-8- 
trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7^4^2-pyrimidinyl)homopiperazin-1 - ylJquinoline-S^carboxylic acid as a yel- 
low powder. 
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m.p.: 243-245^ 

MS spectrum<CI): m/e 466 (M + +1) 

'5 



Elemental analysis {%); forC 21 H 19 F4N 5 03 


Theoretical value; 
Found value; 


C: 54.20, 
C54.06, 


H:4.11, 
H:4.03, 


N: 15.05 
N: 14.96 



(Preparation example 144) 

Synthesis of 1 -ethvl-6-f luoro-8-difluoromethoxv-1 .4Kjihvdro>4rOxo7-J4^-bengo thiazolvl>Dtoerazin-1 -vl?quinoline-3- 
is ^carboxylic acid 

Reaction of 1 --ethyl-67-dif luoro-8-dif luoromethoxy-1 ,4<lihydro-4-oxoquinoline-3-carboxylic acid with 1 =(2-benzothi- 
azolyI)piperazine and purification of the reaction mixture were carried out in a similar manner to that described in Prep- 
aration example 1 to afford the title compound. 

20 

m.p. <°C)>246-247 (ocher powder) 
(Preparation example 145) 

25 Synthesis of 1 -cvdoproDyl-6-fluoro-8-methoxv-1 4<iihydro^^xo-7^4^2^en20thiazolyltoiD^azin'1-vl]Quinoline-3-car- 
,bpxylk? acid 

Reaction of 1*ydopropyl^7<lrfluoro^-methoxy^^ with H2-benzothi- 

azolyl)piperazine and purification of the reaction mixture werecarried out in a similar manner to that described in Prep- 
30 aration example 63 to afford the title compound. 

m.p. (°C): 248.5^49.51white powder) 

^Preparation example 146) 

35 

Synthesis of 1-benzyl^6-fluoro-8-difluoromethoxv-1 .4-dihvdro-4-oxo-7-|4^2-benzothiazolvl)piDerazin-1-vlkiuinoline-3» 
carboxylicacid 

Reaction of l-benzyl-67<iifluoro-8<frfluoromet^^ acid with 1-42-benzo- 

40 thiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that described in 
Preparation example 1 to afford the title compound. 

m.p. (°C): 283^85^white powder) 

45 (Preparation example 147) 

Synthesis of 1 -methvl^6-f luoro-8-dif luoromethoxv -1 .4-dihydro-4-oxo>7^4^2-benzQthiazolyl)piperazin-1 -ylfouinoiine^- 
carboxylic acid 

so Reaction of 1-methyl^7<irfluoro-8<IHIuorom acid with 1«(2-benzo- 

thiazolyl)piperazine and purification of the reaction mixture were>carried out in a similar manner to that described in 
Preparation example 1 to afford the title compound. 

m.p. (°C):£51*253 (light yellow powder) 

55 



EP0 878 194A1 

^Preparation example 148) 

Q ynthacic nf 1 -methvl^f luoro-S-dif luoromethoxv-1 4^ihv ri m^^xQ-7^6^hloro^43enzothiazolYl)plpera2in>1 -..yHqui- 
nn| ! np.a^arbQxviic acid 

Reaction of 1 -methyl-6,7-dif luoro-8-dHluoromethoxy-1 ,4<iihyclro-4-o)©quinoline-3<art>oxy!ic acid with 1 -(6-chloro- 
2-benzothiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that 
described in Preparation example 1 to afford the title compound. 

10 m.p. t°C): 300 or higher (yellow crystal, 3/2 H 2 0) 

preparation example 1 49) 

fiyn^cte gj i, mg thvl-6-fluorn.8^ifluorometh oxy >1 ± s $ix&Q±s^^ 
15 yl]quinoline- 3-raitoQxylic acid 

Reaction of 1 -methyl-€,7<lif luoro-8-dif luoromethoxy-1 ,4<Jihydro-4-oxoquinoline-3-carboxylic acid with 1<6-meth- 
oxy-2-benzothiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that 
described in Preparation example 1 to afford the title compound. 



20 



m.p. (°C): 244^245 <yellow crystal, 1/2 H 2 0) 
(Preparation example 150) 

25 Synthesis of s-amino-1 ^vcloDropvl^-fluoro-S^if ltinrQmethoxy-l 4^ihvdro-4-oxo>7-|4^-benzothia20lYilpiperazin-1 - 
Y^rinnlin^a^rboxvlic acid 

Reaction of 5-amino-1 -cyclopropyl-6 .7<Trf luoro-8-difluoromethoxy-1 ,4-dihydro-4-oxoquinoline-3-carboxylic acid 
with 1-(2-benzothiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that 
30 described in Preparation example 1 to afford the title compound. 

m.p.i°C): 300 or higher (yellow powder) 

(Preparation example 151) 

Synthesis of 1 42-hydr Q xvethvD-6-f luoro-8-dif luoro m ethoxy-1 .4<jiKvdro-4-oxo-7^4^-benzothiazolyl)piperazin-1 -yHqui- 
nnlinft-3'CarboxYlic acid 

Reaction of v(2-hydroxyethyl)-6J^^ acid with 1- 

40 (2-benzothiazoly1)piperazine and purification of the reaction mixture were carried out in a similar manner to that 
described in Preparation example 1 to afford the title compound. 

m.p. (°C): 254.5*256.5 (yellow powder) 

45 (Preparation example 152) 

fiyr ^is nf 1 -re-methoxyathvl^f luoro-8 < rrfl uoromethoxY-1 ^H ji^^^xo^^^^nzgthtazolYllpiper^in-l - 
yl] q uinoline-3-carboxvlic acid 

so Reaction of 1-(2-methoxyethyl)-6,7<iif luoro-8-difluoromethoxy-1 ^KJihydr^-oxoquinoline-S-cartxjxylic acid with 1 - 
(2-benzothiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that 
described in Preparation example 1 to afford the title compound. 

m.p. {°C): 2295-231.0 (white powder) 

55 
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{Preparation -example 153) 

Synthesis of 6-f luoro-8-dif luoromethoxv-1 .4-dihydro-4-oxo-7-J44 2-bergothiazolvl)piperazin-1 -yltauinoline-3<arboxylic 
acid 

Reaction of 6 jKiifiuoro-8<lif luoromethox^ ^ acid with 1<2-benzothia- 

zolyl)piperazine and purification of the reaction mixture were carried out in a similar manner io that described in Prep- 
aration example 1 to afford the title compound. 

m.p. («C): -263-265 (ocher powder) 

{Preparation example 154) 

Synthesis of 1 -cydopropyl^-f luoro-8-roethoxy-1 .4-dihydro-4-oxo-7-i4^-ben2oxa2olyl^pipera2in'1 -yqquinoline-3-'car- 
boxylic acid 

Reaction of 6J<Wluoro-8Hdffluoromethoxy-1,4<fi^ acid with 1 -(2-benzothia- 

zolyi)piperazine and purification of the reaction mixture were carried out in a similar manner to that described in Prep- 
aration example 1 to afford the title compound. 

m.p. (°C): 246-248 (slight yellowish brown powder) 

(Preparation example 155) 

Synthesis of 1-cydoproDvl-6-fluoro^<lffluoroinethyM .4^ihydro^K)xo-744^2i 3yrimidinvl)piper£gin-1-yl)quinoHne-3> 

-gartoxyiK? acid 

Reaction of 1cydopropyl-67KJ'rfluoro-8^ifluoro add with 1-{2-pyri- 

midinyl)piperazine and purification of the reaction mixture werecarried out in a similar manner to that-described in Prep- 
aration example 1 to afford the title compound. 

m.p. <°C): 264-265 (yellow crystal) 

.(Preparation example 156) 

Synthesis of 1-methvlamino^6-fluoro-8-dtfluoromethoxy-1 .4<lih?^ro-4K)xo-7^4^2^nzoxazolyltoiD^ 
line-3-catboxylic acid 

Reaction of 1-methylamiTO^J-drfluoro-8<iifluorom acid with 1*(2- 

benzoxazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that described 
in Preparation example 1 to afford the title-compound. 

m.p. (°C): 227-229 (slight yellowish white powder) 

(Preparation example 157) 

Synthesis of 9-fluoro-3-fluoromethyl-7^ ,2.3. 
delf 1 .41benzo xazine^6^arboxylic acid 

Reaction of 9J0-difluoro-3-fluoromethyl-7-oxo-^ acid 
with 1-t2-benzothiazolyl)piperazine and purification of the reaction mixture were-carried out in a similar manner to that 
described in Preparation example 63 to afford the title compound. 

m.p. (°C): 280-282 (yellow powder) 
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(Preparation example 158) 

gynthesjs nf i-methyl-6-fluoro-8-trifluoromgthvl>l ,4-dihy c »rQ^-QXQ-7rJ4^-DyrazinYt)piperazin-1 ^nquinoline-3-carboxv- 
lie acid 

Reaction of 1 -methyls, 7-difluoro-8-trifluoromethyl-1 ,4^ihydro^<)xoquinoline-3-cart)Oxylic acid with 1-(2-pyrazi- 
nyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that described in Prepa- 
ration example 1 1 0 to afford the titie compound. 

to m.p. (°C):28S^287 {yellow powder) 

(Preparation example 159) 

g V nth f gfe nf 1 -mgthyl-64luQro-8>trif luorompthyl-1 4<jihv dro>4-oxo-7,r4-(3-benzoisothiazoly|)piperazin- 1 -yltaMinoline-g- 
15 -carboxviic acid 

Reaction of 1 -methyl-6 J^frf luoro^-trif luorome^ acid M3-benzoi- 

sothiazolyl)piperazine and purification of the reaction mixture were carried out in a similar manner to that described in 
Preparation example 1 to afford the title compound. 

20 

m.p. (°C): 596-298 (yellow powder) 
(Preparation example 160) 

25 S ynthesis of 1^3-aminoDroPvD^-fl^^ , 4-dihydro-4-oxoquino- 
ling-3-carboxvlic acid 

160-1) 

30 7.56 g (0.01 58 mol) of ethyl 1 -<3-tert-butoxycarbony1aminopropyl)-6 ,7-dtfluoro^-trif luoromethyl-1 ,4-dihydro-4-oxo- 
quinoline-3-cartx)xy1ate, 9.1 g (0.0554 mol) of M2-pyrimidinyl)piperazine and 12.3 g (0.095 mol) of N-ethyldiisopro- 
pylamine were dissolved in 50 ml of acetonitrite, and the solution was ref luxed with stirring for 48 hours. The solvent was 
evaporated under reduced pressure and the residue was subjected to silica gel -column chromatography (eluting solu- 
tion: mixture of ethyl acetatertoluene = 7:3) to obtain 2,2 g of ethyl 1-(3-tert-butoxycart^ 

35 luoromethyl-7-[4-t2-pyrimidinyl)piperazin-1 -yl]-1 ,4-dihydro-4-oxoquinoline-3-carboxylate as a yelkw powder. 

m.p. (°C): 188-190 
160-2) 

To a solution of ethyl 1 -(S-tert-butaxycarbonylaminopropyO^-f luoro-8-trif luoromethyl-7-J4-(2i5yrimidinyl)piperazin- 
1 -y1)-1 ,4-dihydro-4-oxoquinoline-3-carboxy1ate^2.2 g (0.0035 mol)) in acetonitrile (50 ml) was added 21 .2 ml of a 1 N 
aqueous sodium hydroxide solution, and the mixture was ref luxed with stirring for 1 hour. After cooling the reaction mix- 
ture, 21.2 ml of a 1N aqueous hydrochloric acid solution was added thereto, followed by evaporation of the solvent 
45 under reduced pressure. The residue was subjected to silica gel<olumn<;hromatography (eluting solution: mixture of 
chloroform:methanol = 9:1) to obtain 2.04 g of H3-tert-butoxycarbonylam^ 
pyrimidinyl)piperazirv1-yQ-1,4^ acid as a yellow powder. 

m.p. (*C):248-248 

so 

160-3) 

21.5 ml of trifluoroacetic acid was added to a solution of 1-(3-tert-butoxy<arbonyte 
omethyl-7-14K2-pyrimidin^ acid*(2.04 g<0.O034 mol)) in 50 ml 

55 of methylene chloride, and the mixture was stirred at room temperature for 1 hour. After the solvent was evaporated 
under reduced pressure, water was added to the/esidue, and the pH of the mixture was adjusted to 7.5 with asaturated 
aqueous sodium hydrogencarbonate solution. Precipitate wasseparated from the mixture by filtration and washed with 
water to obtain 1 .36 g of 1 -(S-aminopropyO^-f luoro-8-dif luoromethyl-1 ,4-dihydro-4oxo-7-t4*{2iDyrimidinyl)piperazin-1 - 
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yQquinoline-3-carboxylic acid as a slightly yellow powder. 

m.p. (°C):243245 
.(Preparation example 161) 

Synthesis of 1 -methvl-6-f luoro-8-trif luor omethvl-1 ^Hjihvdro^-oxo^^^^-benzoxazolvft^-metMDiDerazinO -vflauino- 
line-3-carboxvlic acid 

Reaction of 1-methyl-6,7-difluoro-8-trifluorome%l-1,4^^^ acid with 2-methyM- 

(2-benzoxazolyl)piperazine and purification of the reaction mixture were -carried out in a similar manner to that 
described in Preparation example 1 to afford the title compound. 

m.p. (°C): 300 or higher (pale yellow powder) 

4 Reference example 1) 

Synthesis of 6.7^ifluoro-8<lifluoromet hoxv-lTte acid 




30 g (0.124 mol) of 2,4,5-trifluoro-3<lrf luoromethoxybenzoic acid was dissolved in 37 ml of toluene, and 35 ml of thionyl 
chloride and 0.5 ml of N,N<limethylformamide were added thereto, and the resulting mixture was heated under reflux 
for 4 hours. After completion of the reaction, toluene and-excess thionyl chloride were evaporated under reduced pres- 
sure to obtain 2,4,5-trif luoro-3-dif luoromethoxybenzoic chloride. 

Meanwhile, a suspension of ^thoxy magnesium malonic acid diethyl ester in tetrahydrofuran was obtained by reflux 
15.5 g (0.135 mol) of magnesium ethoxide and 20.9 g-(0.130 mol) of diethyl maionate in 1O0 ml of anhydrous tetrahy- 
drofuran with stirring for 2.5 hours. A solution of the above-mentioned acid chloride in 20 ml of tetrahydrofuran was 
added dropwise to the suspension with stirring at room temperature, and further the mixture was stirred at room tem- 
perature for 2 hours. 100 ml of 1 N hydrochloric acid was added to the reaction mixture and the resulting mixture was 
vigorously stirred, followed by separation. After the organic layer was washed with water and dried over anhydrous 
sodium sulfate, the solvent was evaporated under reduced pressure to obtain 51.8 g of 2,4,5-trif luoro-3-difluorometh- 
oxybenzoylmalontc acid diethyl ester as a pale red liquid. 

MS spectrum (CI): m/e 385(M + + 1) 

339 (M* -OC2H5) 

Then, the compound thus obtained was dissolved in200 ml of dioxane, and23:6 g (0.124 mol) of p-toluenesuHonic 
acid • mono hydrate was added thereto, and the resulting mixture was heated under reflux for 8.5 hours. The reaction 
mixture was concentrated under reduced pressure, water and 10.41 g (0.124 mol) of sodium hydrogencarbonate were 
added to the residue, and the resulting mixture was extracted with ethyl acetate. The ethyl acetate layer was washed 
with water and dried over anhydrous sodium sulfate and then concentrated under reduced<priessure to obtain 32.0 g of 
2,4,5-trif luoro-3-dif luoromethoxybenzoylacetic acid -ethyl .ester as a yellow liquid. 



MS spectrum,(CI): m/e 313^M + + 1) 

225 (M + OHiCOQ 2 H 5 ) 



10 



15 
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1 1 ml of acetic anhydride and 3.2 ml of ethyl orthoformate were added to 4.65 g {0.0 155 mol) of the thus obtained 
2 4 t -5-trHluoro-3-difluoromethoxybenzoylacetic acid ethyl aster, and the mixture was heated under reflux for£ hours, fol- 
lowed by evaporation of excess acetic anhydride and ethyl orthoformate under reduced pressure. The residue was dis- 
solved in 150 ml of dichloromethane, and 2.01 g (0.O186 mol) of 3-aminomethylpyridine was added dropwise thereto 
under ice-cooling and stirring, and the resulting mixture was stirred under ice^ooling for 1 hour. The reaction mixture 
was concentrated under reduced pressure and the residue was subjected tosilica gel column chromatography (eluting 
solution: mixture of toluene^thyl acetate = 9:1) to obtain 6.56 g of^-(2.4,5-trifluoro-3-difluoromethoxyben2oyl)-3-<2- 
pyridylmethylamino)acrylic acid ethyl ester as an amber liquid. The compound thus obtained was recrystallized from n- 
hexane to obtain 3.6 g of white crystals. 

MS spectrumXCl): m/e 431 (M+ + 1) 

5.6 g (0.013 mol) of the thus obfained^AS-Wluo^ 
acid ethyl ester was dissolved in 50 ml of N,N-dimethylformamide, and£.2 g<O.026 mol) of sodium hydrogencart>onate 
was added thereto, and the resulting mixture was stirred at 120°C for 30 minutes. The reaction mixture was poured to 
200 ml of water to colled precipitate crystals by f iltration. The precipitate was washed with water and methanol and dis- 
tilled off the solvent to obtain 2.6 g of 6,7Kfflluoro-8^ffluoromethQxy^^ 
xaiiboxylic acid ethyl ester as yellow crystals. 

20 MS spectrum (CI): m/e 41 1 (M + + 1) 

Then, 1 .7 g 40.0041 mol) of the ester was suspended in a mixture of 4.2 ml of acetic acid, 1 .5 ml of water and 0.48 
ml of cone, sulfuric acid, and the suspension was heated under reflux with stirring for 2 hours. The reaction mixture was 
cooled to room temperature, and water was added thereto to collect precipitate by filtration. The precipitate was washed 
25 with water and distilled off water to obtain 1 . 1 g of 6,7kW luoro-8-dif luoromethoxy-1 -(2-pyridylmethyl)-1 ,4-dihydro-4-oxo- 
quinoline-3K»rboxylic acid as white crystals. 

m.p.: 207-21 3°C (decomp.) 

MS spectrum (CI): m/e 383 (M + + 1) 

30 

(Reference examples 2 to 9) 

Compounds shown in Table 47 were prepared in a similar manner to that described in Reference example 1 . 

35 
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45 



SO 
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Table 47 



5 



10 




I 



15 



25 



35 



Reference 
Exanple 


R l 


Physical property data 


MS spectrum (CI) 


m.p. 


Form 


2 


H 


m/e 292 (M* +l) 
247 (M^-OOj) 


275-277*C 


White crystal 


3 


-CHjCH^H 


m/e 336 (M*+X) 
291 (M*-O0j) 


176-177-C 


White powder 


4 


-CH 2 CH-CH 2 


m/e 332 (M*+l) 
286 (M*-Opj) 


■ 

149-XS1*C 


White crystal 


5 


-CH 2 'CH=CH 


m/e 330 <M%1) 
285 W-CO,) 


1«6-1€9-C 


White crystal 


6 


/ \ : 

CHfiHi N O 

W 


m/e 405 (MVl) 


I61-I67-C 


Slightly yellow 


7 


-CH£H r N(CH 3 ); 


m/e 363 (MVl) 


186-188»C 


White powder 


6 


- CH 2 CH 2 -O-O0-CH 3 


m/e 376 (M*+l) 
333 (M + -O0j) 


115. 5- 116. 5*C 


White powder 


9 


-CHj-00-O-CHj 


m/e 3*4 (MVl) 


187-189»C 


Slightly yellow 



45 



~55 
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(Reference example 10) 

Synthesis of 1 -.ethvl-7-f luoro^Kjif luoro^ acid 




26.4 g (0.168 mol) of 2-f luoro-6-nitrophenol and 1 7.2 g (0. 168 mol) of acetic anhydride were dissolved in290 ml of ace- 
tic acid, and 3.0 g of 5% palladium/carbon was added thereto, and hydrogen gas was introduced to the resulting mixture 
while stirring at room temperature for 2 hours. The reaction mixture was filtered and the filtrate was-cortcentrated under 
reduced pressure, followed by extraction of the residue with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure and the residue 
was subjected to silica gel column chromatography (eluting solution: mixture of ethyl acetateitoluene = 1 :2) to obtain 
25.9 g of 2-acetylarrrino^-fluorophenol as brown crystals. 

MS spectrum (CI): m/e 170(M + + 1) 

127'(M + + 1 4300H 3 ) 

25.9 g {0.153 mol) of the 2-acetylamino^-fluorophenol thus obtained was dissolved in 1 10 ml of N.N-dimethylfor- 
mamide, and 25.4 g (0.184 mol) of potassium-carbonate and 33.1 g (0.383 mol) of chlorodifluoromethane were added 
thereto, and the resulting mixture was stirred at 100°C for 5 hours in an autodave. After completion of the reaction, the 
reaction mixture was poured to 1 liter of water and extracted with ethyl acetate. The ethyl acetate layer was washed with 
water and dried over anhydrous sodium sulfate, followed by evaporation of the solvent under reduced pressure. The 
residue was subjected to silica gel column chromatography (eluting solution : mixture of ethyl acetatertoluene ■ 1 :3) to 
obtain 30.4 g of 3-fluoro^-difluoromethoxyacetoanilide as slightly brown -crystals. 

MS spectrum <CI): m/e 220 (M* +1) 

30.3 g (0.138 mol) of the thus obtained 3-fluoro-2-difluoromethoxyacetoanilide was dissolved in 180 ml of ethyl 
alcohol, and 50.3 ml of cone, hydrochloric acid was added thereto, followed by heating under reflux for 3 hours. After 
completion of the reaction, ethyl alcohol and cone, hydrochloric acid were evaporated under reduced pressure. 200 ml 
of water was added to the residue, and the mixture was neutralized with potassium carbonate and extracted with chlo- 
roform. The chloroform layer was washed with a saturated NaCI solution and dried over anhydrous sodium-sulfate, fol- 
lowed by evaporation of the solvent under reduced pressure. The residue was subjected to silica gel column 
chromatography (eluting solvent: chloroform) to obtain22.4 g of 3-fluoro-2-dif luoromethaxyaniline as a red livid. 

A mixtureof 22.4 g (0.127 mol) of the 3-fluoro^-difluoromethoxyaniline thus obtained and27.4 g (0.127 mol) of die- 
thyl ethoxymethylenemalonate was heated at 120°C for 5 hours. The mixture wascooled to room temperature, and n- 
hexane was added to the mixture, followed by filtration. The precipitate collected by filtration was washed with n-hexane 
and disilled off the solvent to obtain 37.5 g of NK2.2-diethoxycarbonylvinyl)-3-f luoro-2-dif luoromethoxyaniline as a white 
powder. 

A mixture of 10.0 g (0.029 mol) of the thus obtained N-(2,^<liethoxycarbonylvinyl)-3-fluoro^-difluoromethoxy- 
aniline and 70 ml of diphenyl ether was heated under reflux for 30 minutes. After the mixture was cooled to room tem- 
perature, n-hexane was added to the mixture, and then precipitate was collected by filtration and distilled off the solvent 
to obtain 5.-25 g of 7-f luoro-3-dif luoromethoxy-4-hydroxyquinoline-3^rboxylic acid ethyl^ester as a white powder. 

m.p.: 216^21 9*C 

MS'Spectrum^CI): m/e 302 (M + +1) 
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3.0 g (0.01 mol) of the thus obtained 7-fluoro-8<JifluoromethQxy^-hydroxyquinoline-3-carboxylic acd^ethy I tester 
was dissolved in 96 ml of N.N-dimethylformarnide, and6.9 g^O.05 mol) of potassiunvcarbonate and 1-2.5 gjflOB md) 
of ethyl iodide were added thereto, followed by stirring of the mixture at 100°C for 1 4 hours. Aftercompletion of the reac- 
tion, the solvent was evaporated under reduced pressure, and water was added to the residue. Precipitate was cd- 
5 lected by filtration and subjected to silica gel column chromatography ,(eluting solution: mixture of chloroformrmethanol 
= 95:5) to obtain 1 . 1 g of 1 -ethyl-7-f luoro-8-dif luoromethoxy-1 ,4<jihydro-4-oxoquinoline-3^cartx)xylic acid ethyl ester as 
white crystals. 

m.p.:214.S215.5°C 
10 MS spectrum (CI): m/e 329 (M+ +1) 

Then, 1 .1 g (0.0033 mol) of the ester was suspended in a mixture of 9 ml of acetic acid, 6.6 ml of water and 1 2 ml 
of cone, sulfuric acid, and the suspension was heated under reflux with stirring for 2 hours. After the reaction mixture 
was cooled to room temperature, water was added to the mixture, and then precipitate was collected by filtration. The 
is precipitate was washed with water and distilled off water to obtain 0.85 g of 1 -ethyl-7-f luoro-8-difluoromethoxy-1 ,4-dihy- 
dro-4-oxoquinoline-3-carboxylic acid as white crystals. 

m.p.: 169-1 70°C 

MS spectrum (CI): m/e 302 (M* +1) 

20 

(Reference example 11) 

Synthesis of 3 -cvano-1 -ethvl-6.7<iif luoro-8-dif luoromethoxy-1 4-dihydro-4-oxoauinoline 

25 



30 



35 




45 ml of toluene, 15 ml of thionyl chloride and 0.2 ml of N.N-dimethylformamide were added to 36.0 g (0.15 mol) of 
2,4,5-trifluoro-3-dffluoromethoxybenzoic acid, and the mixture was heated under reflux for 4 hours. After completion of 

40 the reaction, toluene and excess thionyl chloride were evaporated under reduced pressure to obtain2,4 l 5-trifluoro-3- 
difluoromethoxybenzoic chloride. 

152 g (0. 158 mol) of 3<Jimethylaminoacrylonitrile was dissolved in 75 ml of anhydrous tetrahydrofuran, and 16.7 g 
(0.165 mol) of triethylamine was added to the resulting solution. A solution of the above-mentioned acid chloride in 15 
ml of anhydrous tetrahydrofuran was gradually added dropwise to the mixture at room temperature. Aftercompletion of 

45 the addition, the resulting mixture was heated under reflux for 1 hour and cooled to room temperature, followed by fil- 
tration. 9. 7 ml of triethylamine and 1 4.7 g <0. 1 8 mol) of ethylamine hydrochloride were added to the filtrate, and the mix- 
ture was stirred at 40*C for 2 hours. The mixture was cooled to room temperature and filtrated. The filtrate was 
concentrated under reduced pressure and the residue was subjected to silica gel column chromatography <eluting solu- 
tion: mixture of ethyl acetateioluene = 3:7) to obtain 39.3 g of 2-(2,4,5-trrtluoro-3<fifluoromethoxybenzoyl)-3-ethylami- 

so noacrylonitrile as a red liquid. The red liquid was dissolved in 700 ml of a mixture of anhydrous diethyl ether and 
tetrahydrofuran, and 4.9 g (0. 123 mol) of 60% sodium hydride-mineral oil was gradually added to the mixture under ice- 
cooling, followed by stirring of the mixture at the same temperature for 1 hour. 120 ml of 1 N hydrochloric acid was added 
to the reaction mixture and the resulting mixture was vigorously-stirred to acidify the whole reaction mixture. The pre- 
cipitate was collected by filtration and washed with water and then with diethyl ether to obtain 1 7.2 g of 3-cyano-1 -ethyl- 

55 6,7-dif luoro-8-dif luoromethoxy-1 ,4-dihydro-4-oxoquinoline as a white powder. 

m.p.: 194-195°C 

MS spectrum<CI): m/e 301 (M + +1) 
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(Reference example 12) 

Synthesis of 1 -(A fi-riimetho »y-?-pvrimidinvHpiperazine 



10 



rs 



so 



25 



30 



CH3O 



CH30 



10 g (0 0567 mol) of 1 -benzylpiperazine was dissolved in 100 ml of acetonitrile, and 1 1.7 g (0.085 mol) of potassium 
carbonate and 1 4 8 g (0 068 mol) of 4,6-dimethoxy^-methylsurfonylpyrimidine were added thereto, followed by heating 
under reflux for 5 hours. The reaction mixture was cooled to room temperature and filtered. The filtrate was concen- 
trated under reduced pressure and the residue was subjected to silica gel column chromatography (eluting solution: 
mixture of ethyl acetatetoluene = 1 :9) to obtain 17.6 g of 4-(4,6<limethoxy-2-pyrimidinyl)-1 -benzylpiperaz.ne as acolor- 
less liquid. 

MS spectrum s (CI): m/e 315<M + +1) 

3 9 g (0,0125 mol) of the thus obtained 4<4.6KjinTetnoxy-2-pyrimidinyl)-1-benzylpiperazine was-dissolved in 1 10 ml 
of ethanol and 2.5 g of 5% palladium/carbon was added thereto. Hydrogen gas was introduced to the resulting mixture 
while heating for € hours under reflux. The reaction mixture was-cooled to room temperature and filtered. The filtrate 
wasconcentrated under reduced pressure and the residue was subjected tosilica gel column chromatography (eluting 
solution: mixture of chloroform:methanol = 9:1) to obtain 1.38 g of 1-(4,6-dimethoxy^-pyrimidinyl)pperaz.ne as pale 
red crystals. 



MS spectrum (CI): m/e225<M + +1) 
35 (Reference example 1 3) 

<wh»cicnt i-/fi-methoxv-g-twridvnpiDerazine 




Reaction of piperazine(8.« g) with 2<hloro-6-methoxypyridine»(2.9 g, 0.02 mol)) was carried out at 1S0°C for 4 hours m 
a sealed tube. After completion of the reaction, the reaction mixture was subjected to silica gel column chromatography 
(eluting solution: mixture of chloroform:methanol28% aqueous ammonia = 40:9:1) to obtain 2.4 g of 1-(6-methoxy*2- 
pyridyl)piperazine as a pale yellow liquid. 



MS spectrum (CI): m/e 194 (M + +1) 

ss 
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(Reference example 14) 

Synthesis of 1 4 2-thiazolyltoiperazine 



70 




5.0 g (0.0305 mol) of 2-bromothiazole was dissolved in 50 ml of acetontoile, and 13.1 g (0.153 mo!) of piperazine. 8.4 
75 g (0.061 mol) of potassium carbonate and a catalytic amount of potassium iodide were added to the resulting solution, 
followed by heating under reflux for 5 hours. The reaction mixture was cooled to room temperature and filtered. The fil- 
trate was concentrated under reduced pressure and the residue was subjected to silica gel column chromatography 
(eluting solution: mixture of chtaroform:methanol£8% aqueous ammonia = 40:9:1) to obtain 3.62 g of 1<2-thiazolyl)pip- 
erazine as a colorless liquid. 

20 

MS spectrum (CI): m/e 170 (M + +1) 
(Reference example 15) 
25 Synthesis of 1 -(3-amino-2-pyridvhDiperazinQ 




After 3.13 g (0.015 mol) of 1-(3-nitro-2-pyridyl)piperazine was dissolved in 30 ml of methanol,^ g of5% palladium/car- 
bon was added to the solution, and hydrogen gas was introduced to the resulting mixture for 1 hour withstirring at room 
40 temperature. The reaction mixture was filtered and the filtrate was concentrated under reduced pressure to obtain2.56 
g of l-(3-amino-2-pyridyl)piperazine as a pale yellow liquid. 

MS spectrum (CI): m/e 179 (M + +1) 

45 (Reference example 1 6) 

Synthesis of 1 -fc-benzoxazolvnpiperazine 



50 
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33.6g<0.39 mol) of piperazine and 10.0 g<0.055 mol) of 2<hlorobenzoxazole were dissolved in-200 ml of acetonitrile, 
and 9.0 g (0.065 mol) of potassium carbonate and a catalytic amount of potassium iodide were added thereto, Allowed 
by heating under reflux with stirring for 1 1 hours. The reaction mixture wascooled to room temperature and filtered. The 
filtrate was concentrated under reduced pressure and the residue was subjected to silica gel column chromatography 
5 (eluting solution: mixture of chloroformrmethanol = 9:1) to obtain 7.54 g of 1 -(2-benzoxazolyl)piperazrne as white crys- 
tals. 

MS spectrum^CI): m/e-204 (M + +1) 
io {Reference example 1 7) 

Synthesis of 3-hvdroxy-4TPhenviaminopvrrolidine hy drochloride 



15 



20 



50 



55 



NH .HCI 



(1) 5 g (0.027 mol) of 1-t-butoxycarbonyl-3-epoxypyrrolidine was dissolved in*20 ml of ethyl alcohol, and 12.6 g 
(0.135 mol) of aniline was added thereto, followed by heating of the resulting mixture under reflux for20 hours. The 
reaction mixture was cooled to room temperature and the solvent was evaporated under reduced pressure. The 
residue was subjected to silica gel column chromatography fluting solution: mixtureof ethyl acetateioluene = 1 :4) 
30 to obtain 4.85 g of 1 ^4)utoxycarbonyl-3-hydroxy-4-phenylaminopyrrolidine as yellow brown crystals. 

MS spectrum <EI): m/e 278 (M + ) 
57(C 4 H 9 + ) 

35 (2) 2.4 g (0.0086 mol) of the thus obtained 1-t4)utoxycartx3nyl-3-hydroxy-4-phenylaminopyrrolidine was dissolved 
in 100 ml of methanol, and 30 ml of 6N hydrochloric acid was added thereto, followed by heating of the resulting 
mixture under reflux for 2.5 hours. Then, the solvent was evaporated under reduced pressure. The residue was 
washed with ethanol and ether to obtain 1.52 g of 3-hydroxy-4-phenylaminopyrrolidine hydrochloride as a pale 
brown powder. 

40 

MS spectrum (CI): m/e 179 (M* +1) 
(Reference example 1 8) 
45 Synthesis of a-methoxv-4-phenvlamin opvrrolidine hydrochloride 



NH .HCI 



0.34-g»(0.0085 mol) of -60% sodium hydride-mineral oil was added to 10 ml of anhydrous tetrahydrofuran, and 1.21 g 



EP0 878 194A1 



^0.0085 mol) of methyl iodide was added thereto with stirring at 45 to*50°C. To the resulting mixture was addeddropwise 
a solution of 2.37 g of 1 -t^utoxycartx)nyl-3-hydroxy-4^henylaminopyrrolidine, which was obtained in (1) of Reference 
-example 17, in 10 ml of anhydrous tetrahydrofuran, and the resulting mixture was further stirred at the-same tempera- 
ture for 1 hour. The reaction mixture was cooled to room temperature and the solvent was evaporated under reduced 
pressure. The residue was subjected to silica gel column chromatography {eluting solution: mixture of methyl ace- 
tatertoluene = 1 :4) to obtain 1.98 g of 1-t-butoxycarbonyl-3-methoxy-4-phenylaminopyrrolidine as white crystals. 

MS spectrurrv(€l): m/e-292 (M + ) 

1.98 g (0.0068 mol) of the thus obtained 1-t-butoxycartx>nyl-3-n)ethoxy-4-phenylaminopyrrolidine was dissolved in 
100 ml of methanol, and£3.S ml of 6N hydrochloric acid was added thereto. The resulting mixture was allowed to stand 
at room temperature overnight. The solvent was evaporated under reduced pressure and the residue was washed with 
ethanol to obtain 1.71 g of 3-methoxy-4-phenylaminopyrrolidine hydrochloride as a white powder. 

MS spectrum (CI): m/e 193 (M + +1) 

(Reference example 1 9) 

Synthesis of 1-f6-ethvl-4-pwimidinynDiperazine 



^0 ml of 1,3-dichloroethane was added to 12.4 g (0.1 mol) of 6-ethyl-4-hydroxypyrimidine. and 18.4 g {0.12 mol) of 
phosphorus oxychloride was added thereto, and the resulting mixture was heated under reflux for 3 hours. After-cooling, 
water was added to the reaction mixture, and the resulting mixture was extracted with chloroform. The chloroform layer 
was washed with water and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure 
to obtain 10.38 g of 4-chloro-6-ethylpyrirnidine as a slightly red liquid. 

Then, this was dissolved in 100 ml of acetonrtrile, and 11.5 g (0.073 mol) of 1-ethoxycart>ony1pipera2ine,-20^-g 
<0.1 46 mol) of potassium carbonate and a catalytic amount of potassium iodide were added thereto, followed by heating 
of the resulting mixture under reflux for 10 hours. The reaction mixture was cooled to room temperature and filtered. 
The filtrate was concentrated under reduced pressure and the residue was subjected to silica gel column chromatogra- 
phy (eluting solution: mixture of chloroform:methanol = 4:1) to obtain 20.69 g of 1-(6-ethyl-4-pyrimidinyl)-4-ethoxycarb- 
onylpiperazine as an orange liquid. 

MS spectrum (CI): m/e 265 (M + +1) 

To 20.69 g (0.78 mol) of the thus obtained 1-(6^thyl-4-pyrimidinyJ)-4-ethoxycarbonylpipera2ine was added 200 ml 
of 6N hydrochloric acid, and the mixture was heated under reflux for 18 hours. Sodium hydroxide was added to the reac- 
tion mixture to adjust the pH thereof to 10 or higher, and the reaction mixture was extracted with diethyl ether. The 
organic layer was dried over anhydrous sodium sulfate and the -solvent was evaporated under reduced pressure. The 
residue was subjected to silica gel column chromatography {eluting solution: mixture of chloroform:methanol = 4:1) to 
obtain 1-(6-ethyl-4-pyrimidinyl)piperazine as a colorless liquid. 

MS spectrum (CI): m/e 193 (M + +1) 



C2H5 
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.(Reference example.20) 

Synthesis of ^hyl^ 7-dKluoro-8-difluornntetr>axv^^ 



10 



15 




Reaction was carried out in a similar procedure to that described in Reference example-23 in Japanese Patent Appli- 
so cation Kokai No. Hei 3-209367 to obtain the title compound as a pink powder. 

m.p.:211-213°C 

MS spectrum (CI): m/e 349 (M* +1) 

ss (Reference example 21) 

gyn frogte ftf i-ftvelooronvl-6 7-difluoro-fi-trifluorometh v l-l 4^ihvdro-4-oxoauinoline-3-carbOxylic add 

30 ml of benzene, 17 ml of thionyl chloride and a few drops of N.N-dimethylformamide were added to 8.5 g (0=0348 

ao mol) of 2 4 5-trifluoro-3-trifluoromettylbenzoic acid, and the mixture was heated under reflux for 3 hours. After-oomple- 
tion of the reaction, benzene and excess thionyl chloride were evaporated under reduced pressure to obtain 2.4,5-trif- 
luoro-3-trifluoromethylbenzoic chloride. , , , . 

After 5 47 g (0 0383 mol) of ethyl 3-dimethylaminoacrylate wasdissolved in 30 ml of anhydrous tetrahydrofuran, 4.2 
a m 0415 mol) of triethyiamine was added thereto, and a solution of the above-mentioned acid chloride in 7 ml of anhy- 

35 drous tetrahydrofuran was gradually added dropwise to the resulting mixture at room temperature. After-completion of 
the addition the mixture was heated at S0*C for 3 hours and then-cooled to room temperature, followed by filtration. 3.9 
g (0 0417 mol) of cyclooropylamine hydrochloride was added to the filtrate, and the mixture was stirred at AQPC for 30 
minutes After the reaction mixture was cooled to room temperature, it was filtered, and the filtrate was concentrated 
under reduced pressure. The residue was subjected tosilica gel column chromatography (eluting solution: mixture of 

40 -ethyl acetate-toluene = 1:4) to obtain 10:63 g of ethyl ^H2.4.o^lrifluoro-3-trifluoroniethylbenzoyl).3K^topropylami- 
noacrylate as a pale yellow solid. This solid was dissolved in 100 ml of anhydrous diethyl ether, and 1 .6 g«(0.04l6 mol) 
of 62 4% sodium hydride-mineral oil was gradually added thereto under ice-cooling, followed by stirring of the resulting 
mixture at room temperature for 1 hour. 41 .7 ml of 1 N hydrochloric acid was added to the reaction mixture and the 
resulting mixture was vigorously stirred to acidify the whole reaction mixture. The precipitate was collected by filtration 

45 and washed with water and then with diethyl ether to obtain 7.32 g of 1 <yclopropyl-6,7-difluo«o-8-trif luoromelhyl-1 ,4- 
dihydro-4-oxoquinoline-3»caiboxylic acid ethyl ester as a white powder. 



m.p: 184-185°C 

MS spectrum (CI): m/e 362 (M + +1) 

50 Then 0 8 g (0.0022 mol) of this ester was suspended in a mixture of 5 ml of acetic acid, 3 ml of water and .0.3 ml 
of cone sulfuric acid, and the suspension was heated under reflux with stimng for 2 hours. After the reaction mixture 
was cooled to room temperature, water was added to the mixture to-collect precipitate by filtration. The precipitate was 
washed with water and distilled off water to obtain 0.7 g of l<^t)propyl*.7<lifluoro^-trifluoroniethyl-1.4<liriydio-4- 

55 oxoquinoline-3'Carboxylic acid as white-crystals. 



m.p.:«210=212°C 

MS«pectrum*(CI): m/e 334 (M + +1) 
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(Reference example 22) 

Synthesis of 1-ethyl-67<liftuoro-8-trifluoromethvH.4^^ acid 

Reaction was carried out in a similar manner to that described in Reference example 21 using ethylamine instead 
of cyclopropylamine hydrochloride to obtain 1-ethyf-67^ifluoro^-trifluorom^^ 
yiic acid as a white powder. 

m.p.: 1S9-t62°C 

MS spectrum (CI): m/e 322 (M+ +1) 
(Reference example23) 

Synthesis of 67-dif luoro-8-trifluoromethvH .4<jihvdroO-methvl-4<>xoqui mline-3^rboxvlic acid 

Reaction was carried out in a similar manner to that described in Reference example 21 using methylamine hydro- 
chloride instead of cyclopropylamine hydrochloride to obtain 67<lffluoro*-trifluor^ 
quinoline-3-caiboxyiic acid as a white powder. 

m.p.: 197.5-199°C 

MS spectrum <CI): m/e 308 (M + +1 ) 

(Reference example 24) 

Synthesis of 67-dif luoro-84rif luoromethyM .4<lih^ acid 

Reaction was carried out in a same manner to that described in Reference example 21 using isopropylamine 
hydrochloride instead of cyclopropylamine hydrochloride to obtain 6,7<lifluoro-8-frifluoromethyl-1 .4-dihydro-1-isopro- 
pyl-4-oxoguinoline-3-cartx)xylic acid as a white powder. 

m.p.: 197.5-200«C 

MS spectrum-(CI): m/e 336 (M + +1) 

(Reference example 25) 

Synthesis of 67<lifluoro-H2-fluoroethyl)-8-trifl^ acid 

Reaction was carried out in a similar manner to that described in Reference^example 21 using 2-fluoroethylamine 
hydrochloride instead of cyclopropylamine hydrochloride to obtain ^,7-difluoro-1-42-fluoro^hyl)-8-trifluoromethyl-1 ,4- 
dihydro-4-oxoquinoline-3carboxyt»c acid as a white powder. 

m.p.: 183-185°C 

MS spectrumtCI): m/e 340 (M* +1) 

^Reference example 26) 

Synthesis Qf Hg-pyrimidyOhprnopiper^ing 

50 ml of acetonitrile was added to 10.0 g (0.1 mol) of homopiperazine, 2.9 g-(0.025 mol) of2-chloropyrimidine, 6.9 
g (0.05 mol) of potassium carbonate and a catalytic amount of potassium iodide, and the mixture was heated under 
reflux for 1 1 hours. After the reaction mixture was cooled to room temperature, it was filtered, and the filtrate was con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography fluting solution: 
mixture of chloroform:methanol = 8:2) to obtain2.14 g-of H2-pyrimidyl)homopiperazine as a pale yellow liquid. 



MS spectrum<CI): m/e 179 (M* +1) 
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(Reference example 27) 

■ Synthesis of 1 ■te-nrethytth iophenvltoioerazine 

40 ml of ethanol was added to2.8 g<0.02 mol) of2-methylthioaniline and 13.7 g<0.044 mol) of N-bis(2-bromoethy1) 
amine hydrobromide, and the mixture was heated under reflux for 10 hours. After the reaction mixture was cooled to 
room temperature. 10.2 g of potassium carbonate was added thereto, and the mixture was heated under reflux for 10 
hours. After the reaction mixture was cooled to room temperature, it was filtered, and the filtrate was concentrated 
under reduced pressure. The rjesidue was subjected to silica gel column>chromatography(eluting solution: mixture of 
chloroform:methanol28% aqueous ammonia = 405:1) to obtain 1 .31 g of 1-(2-methylthiophenyl)piperazine as a pale 
yellow liquid. 

MS spectrum^CI): m/e209 (M + +1) 



is {Reference e xample28) 

Synthesis of W-2-thiaz olvltoiperazine 

5.0 g (0.0305 mol) of 2-bromothiazole was dissolved in 50 ml of acetonitrile. and 13.1 g (0.TS3 md) of piperazine. 
so 8 4 g (0.061 mol) of potassium -carbonate and a catalytic amount of potassium iodide were added thereto, followed by 
heating of the resulting mixture under reflux for 5 hours. After the reaction mixture was cooled to room temperature, it 
was filtered, and the filtrate was concentrated under reduced pressure. The residue was subjected tosilfca gel column 
chromatography (eluting solution: mixture of chloroform:methanol58% aqueous ammonia = 40:9:1) to obtain 3:62 g of 
1-(2-thiazolyl)piperazine as a colorless liquid. 

25 

MS spectrum (CI): m/e 170 (M* +1) 



(Reference example29) 

30 S ynthesis of 1^ romo-3-difluoromethyl^.4.S-trifluorobenzene 

1 61 g (0 01 mol) of diethylamino sulfur trifluoride was added to 2.39 g^0.01 mol) of 1 -bromo-2,4.5-trifluorobenzal- 
dehyde which was cooled to 3°C. After the mixture was stirred at the same temperature for 30 minutes, the temperature 
of the mixture was-carefully elevated to a temperature until exothermic reaction ceased. 

35 When the exothermic reaction stopped, the temperature of the reaction mixture was elevated to 80^ and the mix- 
ture was stirred at the same temperature for 30 minutes. The reaction mixture was cooled to room temperature, and 
chloroform was added to the reaction mixture. The resulting mixture was washed with water and dried over anhydrous 
sodium sulfate followed by evaporation under reduced pressure. The residue was subjected to silica geH»lumn chro- 
matography (eluting solvent: n-hexane) to obtain 1 .47 g of i-broiT»-3-difluoromethyl-2.4.5-trifluoroben2ene as a color- 

40 less liquid. 



HS spectrumj(CI): m/e-260 (M* +1) 
(Reference example 30) 

Synthesis of ^^iniiorometh yl-g.4 S-trifluorobenzoic acid 

42 72 g (0.164 mol) of 1-bromo-3-difluoromethyl-2.4.-S-trifluorobenzene was dissolved in 600 ml of anhydrous die- 
thyl ether, and the mixture was-cooled to -70°C. To this solution was added dropwise 108 ml <0.177 mol) of 1S3M n- 
butyl lithium n-hexane solution over 30 minutes, and the mixture was stirred at the same temperature for 6 minutes. 

The above reaction mixture was added at once to a solution in which 1 kg of dry ice was added to 500 ml of anhy- 
drous diethyl ether, and the mixture was stirred until the temperature of the mixture became room temperature. Then. 
569 ml of 1 N hydrochloric acid was added to the reaction mixture, and the ether layer wasseparated. The-ether layer 
was extracted twice with£l2 ml of 0.5N aqueous sodium hydroxide solution, and the pH of the aqueous layer was 
adjusted to 1 with 8N hydrochloric acid. The aquous layer was extracted twice with 600 ml of diethyl -ether, the ether 
solution washed with asaturated aqueous NaCI solution and dried over anhydrous sodiumsulfete, followed by -evapo- 
ration under reduced pressured obtain 34:0 g of 3-difluoromethyl^.45-trifliJorobenzoic acid as white-crystals. 
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m.p.: 95-97X 

MS spectrum (CI): m/e*227 (M* +1) 
(Reference example 31) 

Synthesis of 1-cydoprop y1-67-difluao^<lifluoron^^ acid 

37.7 ml of benzene, 21.8 ml of thionyl chloride and a few drops of N.N-dimethylformamide were added to 10.0 g 
(0.0442 mol) of ^^^trifluoro^-difluoromethylbenzoic acid, and the mixture was heated under reflux for 3 hours. After 
completion of the reaction, benzene and excess thionyl chloride were evaporated under reduced pressure to obtain 
2,4,5-trif luoro-3-dif luoromethylbenzoic chloride. 

€.95 g (0.0486 mol) of ethyl 3-dimethylaminoacrylate was dissolved in 38 ml of anhydrous tetrahydrofuran, and 
5.37 g (0.0530 mol) of triethylamine was added to the solution, and to the resulting mixture was gradually added drop- 
wise a solution of the above acid chloride in 8 ml of anhydrous tetrahydrofuran at room temperature. After completion 
of the addition, the mixture was heated at 50°C for 3 hours. After the reaction mixture was cooled to room teirperature, 
it was filtered. 6.2 g (0.0663 mol) of cyclopropylamine hydrochloride was added to the filtrate, and the mixture was 
stirred at 40 9 € for 20 minutes. After the reaction mixture was cooled to room temperature, it was filtered, and the filtrate 
was concentrated under reduced pressure. The residue was subjected to silica gel column chromatography (eluting 
solution: mixture of ethyl acetate toluene = 1:4) to obtain 14.27 g of «thyl2-t2,4,5-trifluoro-3-difluoromethylbenzoyl)-3- 
cyclopropylaminoacrylate as a pale yellow solid. This solid was dissolved in 200 ml of anhydrous diethyl ^ether, and2.36 
g (0.059 mol) of 60.0% sodium hydride-mineral oil was gradually added to the solution under ice-cooling, followed by 
stirring of the resulting mixture at room temperature for 1 hour. 59 ml of 1 N hydrochloric acid was added to the reaction 
mixture, and the mixture was vigorously stirred to acidify the whole reaction mixture. Precipitate was collected by filtra- 
tion and washed with water and then with diethyl ether to obtain 1 1.40 g of 1-cyclopropyl^,7<Jrtluoro-8-difluoromethyl- 
1 ,4-dihydro-4-oxoquinoline-3-carboxylic acid ethyl ester as a white powder. 

m.p.: 208-21 0°C 

MS spectrum (CI): m/e 344 (M + +1) 

Then, 2.0 g<0.0058 mol) of this-ester form was suspended in a mixture of 13.1 ml of acetic acid, 7.8 ml of water 
and 0.78 ml of cone, sulfuric acid, and the suspension was heated under reflux with stirring for 2 hours. After the reac- 
tion mixture was cooled to room temperature, water was added thereto to collect precipitate by filtration. The precipitate 
was washed with water and distilled off water to obtain 1.72$ of 1-cydopropyl^,7<lifluoro-8-difluoromethyl-1,4-dihy- 
dro-4-oxoquinoline-3-carboxylic acid as white needle crystals. 

m.p.: 190.5-192r5°C 

MS spectrum (CI): m/e 315 (M* +1) 

(Reference example 32) 

Synthesis of H3-jert-butoxvcarbonvlam^ .4-dihvdro>4-oxoQuinoline-3-cart»xv- 
licacid ethvt ester 

Reaction was carried out in a similar manner to that described in Reference .example 1 using 2,4,5-trif iuoro-3-trif- 
luoromethylbenzoic acid and N-tert-feutoxycarbonylpropylenediamine instead of 2,4,5-trifluoro-3-difluoromethoxyben- 
zoic acid and 2-aminomethylpyridine, respectively, to obtain 1-(3-tert-butoxycarbonylaminopropyl)-6,7<Jifluoro-8- 
trifluoromethyl-1 f 4-dihydro-4-oxoquinoline-3-carboxylic acid ethyl ester as a white powder. 

m.p.: 131-133°C 

Industrial applicability 

By the combined use of the quinolone carboxylic acid derivative of the present invention and the transcriptase 
inhibitor, remarkable synergistic effects have been found with respect to the inhibition of proliferation of HIV. Therefore, 
the combination of the quinolone -carboxylic acid derivative of the present invention and the transcriptase inhibitor is 
useful as an anit-HIV agent and a therapeutic agent of AIDS. 
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Claims 



1 . Thecombined use of one kind or two or more kinds of a quinolone^carboxylic acid having anti-HIV activity and one 
kind or two or more kinds of a reverse transcriptase inhibitor for the treatment or prevention of AIDS. 

2. The combined use of one kind or two or more kinds of a quinolone raiboxyiic acid having anti-HIV activity and one 
kind or two or more kinds of an HIV protease inhibitor for the treatment or prevention of AIDS. 

3. The combined use of one kind or two or more kinds of a quinolone-caiboxylic acid having anti-HIV activity, one kind 
10 or two or more kinds of a reverse transcriptase inhibitor and one kind or two or moretonds of an HIV protease inhib- 
itor for the treatment or prevention of AIDS. 

4. The combined use according to Claims 1 to 3 wherein the quinolone carboxylic acid having anti-HIV activity as an 
active ingredient is a quinolone caiboxylic acid of formula<la), (lb) or<lc): 

15 



SO 




30 




35 



40 




45 



in the above formula (la), (lb) or<lc). 



50 



X represents a hydrogen atom or a halogen atom, 



55 



Y represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms, an amino 
group, a mono- or dialkylamino group which is<substituted with one or two alkyl groups having from 1 to 4 .car- 
bon atoms, or a mono- or diaralkylamino group which is substituted with one or two aralkyl groups having from 
7 to 14 carbon atoms, 



2 represents an optionally protected carboxyl group or a 5-tetrazolyl group, 
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Q represents a nitrogen atom or a group of formula (d): 



[wherein R 2 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms 
which may be substituted with halogen, or an alkoxy group having from 1 to 4 carbon atoms which may besub- 
stituted with halogen], 

W represents an oxygen atom or a sulfur atom, 

T represents an alkylene group having from 1 to 4 carbon atoms which may be substituted with alkyl having 
from 1 to 4 carbon atoms or an alkenylene group having from 2 to 4 carbon atoms which may be substituted 
with alkyl having from 1 to 4«carbon atoms, 

R 1 represents a hydrogen atom; an optionally substituted alkyl group having from 1 to 4carbon atoms (thesub- 
stituents are hydroxyl, carboxyl, halogen, alkoxy having from 1 to 4 carbon atoms, cycloalkyl having from 3 to 
6 carbon atoms, alkanoyloxy having from 2 to 5 carbon atoms, a group of formulate): 



(wherein R 9 and R 10 each represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms or 
R 9 and R 10 may together form a 3 to 7-membered saturated heteromonocyclic group with a nitrogen atom to 
which they bond, optionally xx)ntaining a hetero atom selected from N, O andS), or an aryl group having from 
6 to 10 carbon atoms which may be substituted with ft 0 as defined later, a 5- or-6-membered aromatic heterom- 
onocyclic group containing one or two hetero atoms-selected from N, O and*S which may be substituted with 
R° as defined later, or an aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aro- 
matic heteromonocyclic group which may be substituted with R° as defined later]; an alkenyl group having from 
2 to 5 carbon atoms which may be substituted with halogen; an alkynyl group having from 2 to 4 carbon atoms; 
an amino group; a mono- or dialkyl amino group substituted with one or two alkyl groups having from 1 to 4 
carbon atoms; a cycloalkyl group having from 3 to 6 carbon atoms which may be substituted with halogen; an 
alkoxy group having from 1 to 4 carbon atoms; or an aryl group having from 6 to 10*carbon atoms which may 
be substituted with R° as defined later, a 5- or 6-membered aromatic heteromonocyclic group containing one 
or two hetero atoms selected from N, O and S which may be substituted with -R 0 as defined later, or an aromatic 
heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocyclic group which 
may be substituted with R° as defined later, or 
R 1 and R 2 in the formula (d) of Q together form a group of formula <f): 




R 9 




(f) 



(CH2> p A 



-[wherein A represents a hydrogen atom or an alkyl group having from 1 to 4 cartoon atoms which may be sub- 
stituted with halogen, hydroxyl cr alkoxy having from 1 to 4 carbon atoms, G represents a nitrogen atom or a 
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group of formula <g): 



— <m (g) 



G 1 represents a methylene group, a carbonyt group, an oxygen atom, a sulfur atom or a -group of -N(R 11 )- 
{wherein R 1 1 represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms) and p represents 
0 or 1], 

R represents a group of formula (h) or (i): 




{wherein R 3 and R 6 each represents an aryl group having from 6 to 10 carbon atoms which may be substituted 
with R° (R° represents a group selected from halogen, nitro, hydroxy, alkyl having from 1 to 4 carbon atoms, 
alkyl having from 1 to 4 carbon atoms substituted with fluorine, alkoxy having from 1 to 4 carbon atoms, 
alkykthio having from 1 to 4 carbon atoms, amino and mono- or dialkylamino substituted with one or two alkyl 
groups having from 1 to 4 carbon atoms), a 5- or 6-membered aromatic heteromonocydic group tx>ntaining 
one or two hetero atoms selected from N, O and S which may be sibstituted with R° as defined above, or an 
aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocydic 
group which may be substituted with R° as defined above; R 4 , R 5 and R 7 each represent a hydrogen atom or 
an alkyl group having from 1 to 4 carbon atoms; R e represents a hydrogen atom, a hydroxyl group, an alkyl 
group having from 1 to 4 carbon atoms or an alkoxy group having from 1 to 4<carbon atoms; n represents 1 or 
2; m represents 0 or 1 ; n' represents 1 or 2; and n" represents 1,2, 3 or 4], 
its pharmacologically acceptable salts or its esters. 

The combined use according toClaims 1 to 3 wherein the quinolone^carboxylic acid having anti-HIV activity as the 
active ingredient is the compound of the formula (la). 

The combined use according to Claim 5 wherein the quinolonecarboxylic acid having anti-HIV activity as the active 
ingredient is a compound of the formula < la) 

wherein X is a fluorine atom, 

Y is a hydrogen atom, a fluorine atom, an amino group, a methyl group or an^ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of the formula (d) is a methoxy, drf luoromethoxy or trif luoromethyl group, 

R 1 is a hydrogen atom; a methyl, ethyl, -propyl, isopropy»; 2-hydroxyemyl;rartoxym 

roethyl, 2.2,2-trifluoroethyl;~2-acetoxyethyl; phenylmethyl, phenylethyl; 2-pyridylmethyl>2<Jimethylammoethyl 1 

2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl. cydobutyl, cyclopentyl. 2-fluorocyclopropyl; 

phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl; vinyl, 2-propenyl; or ,2-propynyl 

group, 

R is a 4^2-pyrimidinyl)piperazin-1-yl I 4^(2-benzothiazolyl)piperazin-1-yl. 4^(2-benzoxazolyl)piperazin-1-yl, 4- 
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<6-methoxy-2-benzoxazolyl)piperazin-1-yl, 4-(6-metfioxy^-ber^othiazolyl)pipera2in-1-yl or 4?(2-pyridyl)piper- 
azin-1-yl group. 

7. The combined use according to£laim5 wherein thequinolone carboxylic acid having anti-HIV activity as the active 
ingredient is a compound of the formula (la) 

wherein X is a fluorine atom, 

Y is a hydrogen atom, a fluorine atom, an amino group, a methyl group or an ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and R 2 of 1he formula {6) is a methoxy, difluoromethoxy or trifluoromethyl group. 
R 1 is a methyl, ethyl, 2-hydroxyethyl, 2-fluoroethyl, cyclopropyl or methylamino group, 
R is a 4-(2iDyrimidinyl)piperazin-1-yl f 4-{2-benzothiazolyl)piperazin-1-yl > 4r(2-pyrkjyl)piperazin-1-yl, 4^2-ben- 
zoxazolyl)piperazin-1 -yl or 4-(6-methoxy^-benzothiazolyl)piperazin-1 -yl group. 

8. The combined use according toClaim 5 wherein the quinolone carboxylic acid having anti-HIV activity as the active 
ingredient is 

1 -cyclopropyl -6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-7T{4-(2-pyridyl)piperazin-1 -yl]quinoline-3-carboxylic 
acid, 

6-f iuoro-8-trifluoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7^4--(2-pyrimidinyl)piperazin-1 -yl]quinoline-3--cartx>xylic 
acid, 

6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-[4-(2-pyridyl)piperazin-1 -yl]quinoline-3-carboxylic acid, 
6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -rrothyl-7-[4^2^nzothiazolyl)pipera2in-1-yl}quinoline-3K»ibox- 
yiic acid, 

64luoro-8-drfluoromethoxy-1 ,4-dihydro-4-oxo-1 ^ethyl-7^4-<2-benzothiazolyl)piperazin-1 -ylJquinoline-3-carbox- 
ylic acid, 

6-f luoro-8-dif luoromethoxy-1 t 4-dihydro-4-oxo-1 -methyl-7-[4-(2-benzothiazolyl)piperazin-1 -ylJquinoline-3-car- 
boxylic acid, 

6-fluoro-8Hdtfluoron^oxy-1,4<iihydro-4^^^ 
line-3<arboxylic acid, 
6-f luoro-8-drfluoromethoxy-1 ,4<fi^ 
line-3-carboxylic acid or 

6-fluoro-8-drfluoromethoxy-1,4<lihydro-4K)xo-1-methylamino-7-[4^ 
carboxylic acid. 

9. The combined use according to-Claim 1 or 3 wherein the reverse transcriptase inhibitor as the active ingredient is 
ZDV, DDI, DOC, d4T, 3TC, FTC or nevirapine. 

10. The combined use according to Claim 1 or 3 wherein the reverse transcriptase inhibitor as the active ingredient is 
ZDV, DDI and nevirapine. 

1 1 . The combined use according to'Claim 1 or 3 wherein the reverse transcriptase inhibitor as the active ingredient « 

ZDV. 

12. The combined use according toClaim2 or 3 wherein the HIV protease inhibitor as the active ingredient is VX-478, 
KNI-272, AG-1 343, -saquinavir, ritonavir, indinavir andCompound A shown below: 
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1 3. The combined use according toClaimS or 3 wherein the HIV protease inhibitor as the active ingredient is AG-1 343, 
saquinavir, ritonavir or indinavir. 

14. An AIDS therapeutic or preventive agent containing as its active ingredients one kind or two or more kinds of a qui- 
nolone carboxylic acid having anti-HIV activity and one kind or two or more kinds of a reverse transcriptase inhibi- 



ts 15. An AIDS therapeutic or preventive agent containing as its active ingredients one kind or two or more kinds of a qui- 
nolone carboxylic acid having anti-HIV activity and one kind or two or more kinds of an HIV protease inhibitor. 

1 6. An AIDS therapeutic or preventive agent containing as its active ingredients one kind or two or more kinds of a qui- 
nolone carboxylic acid having anti-HIV activity, one kind or two or more kinds of a reverse transcriptase inhibitor, 

30 and one kind or two or more kinds of an HIV protease inhibitor. 

17. The AIDS therapeutic or preventive agent according toClaims 14 to 16 wherein the quinolone carboxylic acid hav- 
" ing anti-HIV activity as an active ingredient is a quinolone carboxylic acid of formula<la), <lb)^>r (te): 



tor. 



35 



40 



45 



SO 



55 



EP 0878 194 A1 



Y O 




in the above formula (la), (lb) or <lc), 
X represents a hydrogen atom or a halogen atom, 

Y represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms, an amino 
group, a mono- or dialkylamino group which is substituted with one or two alkyl groups having from 1 to *car- 
bon atoms, or a mono- or diaralkylamino group which is substituted with one or two aralkyl groups having from 
7 to 14 carbon atoms, 

Z represents an optionally protected carboxyl group or a 5-tetrazolyl group, 
-Q represents a nitrogen atom or a group of formula (d): 



[wherein R 2 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms 
which may be substituted with halogen, or an alkoxy group having from 1 to 4 carbon atoms which may be sub- 
stituted with halogen], 

W represents an oxygen atom or a sulfur atom, 

T represents an alkylene group having from 1 to 4 carbon atoms which may be<substituted with alkyl having 
from 1 to 4<carbon atoms or an alkenylene group having from 2 \o A-catbon atoms which may be substituted 
with alkyl having from 1 to 4 carbon atoms. 
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R 1 represents a hydrogen atom; an optionally substituted alkyl group having from 1 to 4caibon atoms {thesub- 
stituents are hydroxyl, carboxyl, halogen, alkoxy having from 1 to 4carbon atoms, cydoalkyl having from 3 to 
6 carbon atoms, alkanoyloxy having from 2 to 5 carbon atoms, a group of formula <e): 



/ r9 

-< (e) 

\ R 10 



(wherein R 9 and R 10 each represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms or 
R 9 and R 10 may together form a 3- to 7-membered saturated heteromonocyclic group with a nitrogen atom to 
which they bond, optionally containing a hetero atom selected from N, O and S), or an aryl group having from 
€ to 10 carbon atoms which may be substituted with R° as defined later, a S- or6-membered aromatic heterom- 
onocyclic group containing one or two hetero atoms selected from N, O and S which may be substituted with 
R° as defined later, or an aromatic heterocyclic fused-ring group in which a benzene ring is fused with the aro- 
matic heteromonocyclic group which may be substituted wrth*R° as defined later; an alkenyl group having from 
2 to S carbon atoms which may be substituted with halogen; an alkynyl group having from 2 to 4carbon atoms; 
an amino group; a mono- or dialkylamino group substituted with one or two alkyl groups having from 1 to 4<ar- 
bon atoms; a cycloalkyl group having from 3 to 6 carbon atoms which may be substituted with halogen; an 
alkoxy group having from 1 to 4 carbon atoms; or an aryl group having from 6 to 10 carbon atoms which may 
be substituted with R° as defined later, a 5- or 6-membered aromatic heteromonocyclic group containing one 
or two hetero atoms selected from N.O and S which may be substituted with R° as defined later, or an aromatic 
heterocyclic fused-ring group in which a benzene ring is fused with the aromatic heteromonocyclic group which 
may be substituted with R° as def ined later, or 

R 1 and R 2 in the formula (d) of Q together form a group of formula (f): 



g: 



K (CH2)p "A 



(wherein the formula (f), A represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms 
which may be substituted with halogen, hydroxyl or alkoxy having from 1 to 4 carbon atoms, G represents a 
nitrogen atom or a group of formula (g): 



— ch <g) 



G 1 represents a methylene group, a carbonyl group, an oxygen atom, a sulfur atom or a group of formula - 
N(R 11 )- (wherein R 11 represents a hydrogen atom or an alkyl group having from 1 to 4-carbon atoms) andp 
represents 0 or 1], 



R represents a group of formula (h) or (i): 
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N— 



(h) 




y(CH2) n - 

rC J 

R 8 (CHzKf 



(i) 



(wherein R 3 and ft 6 each represents an aryl group having from6 to 10 carton atoms which may be substituted 
with R° (R° represents a group selected from halogen, nitro, hydroxy, alkyl having from 1 to 4 carbon atoms, 
alkyl having from 1 to 4 carbon atoms substituted with fluorine, alkoxy having 1 to 4 carbon atoms, alkylthio 
having from 1 to 4 carbon atoms, amino and mono- or dialkylamino substituted with one or two alkyl groups 
having from 1 to 4 carbon atoms), a 5- or6-membered aromatic heteromonocyclic group containing one or two 
hetero atoms selected from N.OandS which may be substituted with R° as defined above, or an aromatic het- 
erocyclic fused-ring group in which a benzene ring is fused with the aromatic heterocyclic group which may be 
substituted with R° as defined above; R 4 , R 5 and R 7 each represents a hydrogen atom or an alkyl group having 
from 1 to 4 carbon atoms; R 8 represents a hydrogen atom, a hydroxyl group, an alkyl group having from 1 to 4 
carbon atoms or an alkoxy group having from 1 to 4 carbon atoms; n represents 1 or 2; m represents 0 or 1 ; n* 
represents 1 or 2; and n" represents 1, 2, 3 or 4], 
its pharmacologically acceptable salts or its .esters. 

18. The AIDS therapeutic or preventive agent according to Claims 14 to 16 wherein the quinolone carboxylic acid hav- 
ing anti-HIV activity as the active ingredient is the compound of the above-mentioned formula (la). 

1 9. The AIDS therapeutic or preventive agent according to Claim 1 8 wherein the quinolone carboxylic acid having arrti- 
Hl V activity as the active ingredient is axompound of the formula (la) 

wherein X is a fluorine atom, 

Y is a hydrogen atom, a fluorine atom, an amino group, a methyl group or an -ethyl group, 
Z is an optionally protected carboxyl group, 

Q is a group of the formula (d) and Ft 2 of the formula (d) is a methoxy, drfluoromethoxy or trrfluoromethyl group, 
R 1 is a hydrogen atom; a methyl, ethyl, propyl, isopropyl; 2-hydroxyethyl;carboxymethyl; 2-fluoroethyl,2-chlo- 
roethyl, 2,2,2-trifluoroethyl; 2-acetoxyethyl; phenylmethyl, phenylethyl; 2-pyridylmethyl; 2-dimethylaminoethyJ, 
2-morpholinoethyl; amino; methylamino; methoxy; cyclopropyl, cyclobutyl, cyclopentyl, 2-fluorocyclopropyl; 
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-drfluorophenyl; vinyl, ~2^ropenyl; or £-propynyl 
group, 

R is a 4-(2-pyrimidinyl)piperazin-1-yl, 4^-benzothiazolyl)piperazin-1-yl, 4-(2-benzoxazolyl)piperazin-1-yl, 4- 
(6-methoxy-2-benzoxazolyl)piperazin-1-yl, 4^(6-methoxy^-benzothiazolyl)piperazin-1-yl or 4-(2-pyridy!)piper- 
azin-1-yl group. 

20. The AIDS therapeutic or preventive agent according toClaim 18 wherein the quinolone^carboxylic acid having anti- 
HIV activity as the active ingredient is a compound of the formula (la) 

wherein X is a fluorine atom, 

Y is a hydrogen atom, a fluorine atom, an amino group, a methyl group or an ethyl group, 
Z is an optionally protected carboxyl group, 

•Q is a group of the formula (d) and R 2 of the formulajd) is a methoxy, difluoromethoxy or trifluoromethyl -group, 
R 1 is a methyl, ethyl, 2-hydroxyethyi, 2-fluoroethyl,t^clopropyl or methylamino group, 
is a 4-(2-pyrimidinyl)pperazin-1-yl, 4=(2-benzothiazolyl)piperazin-1 -yl, 4-(2i3yridyl)piperazin-1-yl l 4=(2-ben- 
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zoxazolyl)piperazin-1-yl or 4-;(6-methoxy-2-ben20thiazolyl)pipercein-1 -yl group. 

21 . The AIDS therapeutic agent or preventive agent according toClaim 18 wherein the quinolone carboxylic arid hav- 
ing anti-HIV activity as the active ingredient is 

1 -cyclopropyi*-f luoro-8-trrfluoromethyl-1 ^Kjihydro-^o-r^^-pyridyljpiperazin-l -ylJquinoline-3-carboxylic 
acid, 

6-f luoro-8-trrf luoromethyl-1 ,4«iihydro-4-oxo-1 -methyl-7-{4-t2i)yrimidinyl)pperazin- Vyl]quinoline-3-cart>oxylic 
acid 

w 6-f luoro-8-trif luoromethyl-1 ,4-dihydro-4-oxo-1 -methyl-7-j4-J2^yridyl)piperazin-1 -yl]quinoline-3-<»rboxylic acid, 

6-fluoro-8-trifluoromethyl-1 ,4-dihydro-4-oxo-1 -methy1-7-[4-t2-ben20thiazolyl)pipera2in-1 -yqquinoline-3<carbox- 
ylic acid, 

6-f luoro-8-dif luoromethoxy-1 ,4-dihydro-4K>xo-1 -ethyl-7-{4K2-benzothiazolyl)piperazin-1 -ylJquinoline-S^caibox- 

ylicacid, . 
is 6-f luoro-8-dif luoromethoxy-1 ,4<Jihydro-4K)xo-1 -methyl-7-t4-<2-ben20thiazolyl)pipera2in-1 -y1]qumoline-3-car- 

boxylicacid, 

6-f luoro-8-drf luoromethoxy-1 ,4-dihydro-4-oxo-1 -methyl-7-[4^-methoxy«£-ben20thiazolyl)piperazin-1 -yljquino- 
line-3-carboxylic acid, 

6-fluoro-8-drf luoromethoxy-1 ,4-dihydro-4-oxo-1 -<2-hydroxyethyl)-7-{4-<2-benzotNa20lyl)pipera2in-1 -yl]quino- 
20 line-3-carboxylic acid or 

6-f luoro-8HjW luoromethoxy- 1 ,4-dihydro-4-oxo-1 -methylamino-7-{4<2-benzoxa20lyl)piperazin-1 -yl}quinoline-3- 

carboxylic acid. 

22. The AIDS therapeutic or preventive agent according toClaim 14 or 16 wherein the reverse transcriptase inhibitor 
•25 as the active ingredient is ZOV, DDI, DDC, d4T. 3TC. FTC or nevirapine. 

-23. The AIDS therapeutic or preventive agent aocording to Claim 14 or 16 wherein the reverse transcriptase inhibitor 
as the active ingredient is ZOV, DDI and nevirapine. 

ao 24. The AIDS therapeutic or preventive agent according to Claim 14 or 16 wherein the reverse transcriptase inhibitor 
as the active ingredient is ZDV. 

25. The AIDS therapeutic or preventive agent according toClaim 15 or 16 wherein the HIV protease inhibitor as the 
active ingredient is VX-478, KNI-272, AG-1343, saquinavir, ritonavir, indinavir and Compound A shown below: 

35 



40 




SO 



26. The AIDS therapeutic or preventive agent according to Claim 15 to 16 wherein the HIV protease inhibitor as the 
active ingredient is AG-1343, saquinavir, ritonavir or indinavir. 
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